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SCOPE 

This document defines the characteristics and properties 
of the Memo rex 7300 Processor, S/N 4 and beyond. 
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3,0 REQUIREMENTS 

^thln° thiJ°s:ction? ha11 meet ** requireme ntS aS s * a ^ 

T^e 7300 Processor shall support the Main Storage facility 
referenced in Section 2.1 and shall conform to ■ the ^ 

wf^? SS ^ D f ta a ^ G ° ntro1 Signal conventions as described 
within that applicable document. a 

3 *1 General Description 

The Memorex 7300 Processor shall be defined as a 

pin™K 0gram -controlled, I/O oriented, Business Data 
Processor as shown in Figure 1. 



The Central Processing Unit shall provide "multi-state" 

3I^ S i n I ^V 11 * 11 ,? 8 " 1 of five Actional units 
designated as Control Storage, Arithmetic Logic Unit 
Register File Register Option and Timing/Control. ' 

S^Sa'pSSE,*^ Sha11 be Perf ° rmed ' " imari1 ^ 

The 7300 Processor cabinet shall house the processor 
elements which in addition to the Central Processing 
Unit and Mam Storage, shall include Integrated Adapters 
for communicating with Disc Drives, Line Printers 
Lard hquip men t, and various Terminal devices with' the 
latter including a Keyboard/Printer for manual entry and 

dis^iv ?^!? 15 ? 1 ^^ data ' Bina ^ data ent T ™d 
P*2] Zh^u \ a ] S ,°u b * P° sslble f rom the 7300 System Control 
Panel which shall be mounted on the front of the 7300 
Processor Cabinet. /ovu 

beT^lf^K 115 ^ 1 ^ Msk DriveS ^ Termi nal devices shall 
be handled by the Integrated File Adapter (IFA), and the 
Integrated Communications Adapter, (ICA) , respectively 
^^S a K 10n With 2^ r types of I/0 equipment shall be 
wfthin th^T^P ° f I/0 Channel Cs), either via adapters 
:xten!al h control^rs? 53017 Cablnet " thri >^ -mpatible 

See Figure 1 for the 7300 Processor Block Diagram. 

See Figure 2 for the approximate placement of Processor 
elements within the 7300 Cabinet. processor. 
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3.1.1 Processor Organization 

The Central Processing Unit shall he rannMn „* 

SIT*? T unique states " as '^tJSSid by t a hl uming 

output of a Resource Allocation Network. °^ tne 

shall h5 ,™? SC P " cessor S^tes, designated through 7 
shall be unxque by means of the assignment of registers 
within the Register File. ' This assignment of Relisters 

exe a cution a in 0mPiiSl F ed . SUCh that norm ^ Micro-comland 
execution xn one of these Processor States shall nnt 
affect the contents of those registers Its iened to the 

oTp a rSces 8 so P r°S C t^ 0r „ St ^ teS - ^V the impie^ntatio^ 
ZtZ ?t u r States ° through 7 shall be accomplished 
prxmarxly by means of partitioning the Register Fill 
Itl^^ ° f ? ,eSe ei * ht p "cessor States? 8 the registers 

f n b^ref^^o 1 L r ^edrcate^^- ^s^? r if 3^ 

rl=: sha^rbe-co^fravaJllh^e ^%£^> 
Res°ourle°s r "? tateS and Sha11 ° e referred to as "clmmon 

Refiner File? tS ^ fundamental Petitioning of the 

Snsoxfstate^hf , ?Z Cen ? ral Processing Unit, designated 
console state, shall be unxque as a result nf fimrnL.i ' 

S?!!iF U, £ n ?, *° a P ° rtion of Control Storage. ThrConsoL 

fn coniunction CC «1th itS F? 1 * 18 * P ° rtion ° f Control Storage 
^c* ^-'^ ! ? !J lth cer taxn switch settings on the ,'300 
System Control Panel. In addition, logic within the 
Txmxng/Control area shall be reserved lor Console S? ate 
cl^L? th !- <: ?? e , 0f operations Khich shall nit be Mx ? cro- 
SSS£ SrxtTop 1 :^^!! 7 C ° ntr01 St ° rage Read ^Control 

Null^tate'^hal?^? 6 ? entral Processing Unit, designated 
conir^f rSi'i ~ . - e U1 ? 1 '' u . e t0 the extent that it shall 

on the nart oTfh. oV" ^ ^ SenCe ° f resource utilization 
Null ttlt I ch^i he othe r nxne Processor States. The 
only for the n,^nJ» lr ? USage of the Timing/Control logic 
ment'reaue^s ?£?2" ° f "synchronizing resource require- 
2onsoirs?lte. " Pr ° CeSsor Stat « ° through 7 and tne 

fsSHrinrJrvif ^J^^l^X^? 1 ^ 
maximum of eight micro-commands shall be possible This 
interval shall be referred to as a "major cycle" fTh^ 

n afo e r r C ycle Mi S C ha; , T^ "^ "^ ^^^l^urinfl 
major cycle shall be dependent on the nature of the 

Micro-command, themselves, up to a maximum of eight j . 
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The maximum duration of any one Processor State shall be 
determined according to the occurrence of resource 
utilization requests, the priority of all such requests, 
and the ability (under Micro-command control) of a. 
Processor state to utilize consecutive major cycles. The 
maximum duration of any one Processor State shall alwavs 
be equal to an integral number of major cycles. The 
maximum duration of e_ac£ major cycle shall be determined 
according to whether a Main Storage reference is required, 
whether the Error Correcting Code (ECC) Feature is preseni 
when a Main Storage reference occurs and whether the 
associated Processor State has met all the criteria for 
consecutive cycle operation. As a result, the maximum 
duration of one major cycle shall be 1.2 u/s , with all 
100 n/s increments from 800 n/s. through 1/2 u/s being 
possible as determined by the combination (s) of the 
conditions previously mentioned and as depicted in the 
following chart. 
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NOTES: 1. 

2. 
3. 

4. 

5. 



E0, E0 , EO 4 ', and. El through E9 represent minor cycle 

intervals of 100 n/s each. 

E0 through E7 provide Micro- command execution. 

E8 and E9 provide hardware operations associated with 

Consecutive Cycle Mode operations. 

EO/provides a hardware idler associated with Main 

Storage reference cycles. 

E0* provides a hardware idler associated with Main 

Storage reference cycles in the presence of the ECC 

Feature. 



Figure 4 depicts the fundamental timing sequence involved 
in a Multi-State Operation involving Processor States 
through 7, without priority, and using minimum interval 
major cycles each. 
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3.1.2 Register File 

SliEn,^ 

Basic Register File 

Extended Register File, Group I 
Extended Register File, Group II 
Extended Register File, Group III 

^t^V^^lrl^ Sel 11 " fUrther Partitioned 

to Processor States o trough 7 £* re *? urces corresponding 

Register File organisation"* ee^igure V 1 **™* de P ictin S 



a. 



The Basic Register File shall consist of ?ka u k ■ «. 
'divided inVn »\21l y :* S e ? e ? 56 registers shall be 




of 8 columns by 32 ms \„™i °f arranged ma matrix 
shall oe confined to thl '„? rnal -'re™- command execution 
Processor Stare of ?h^rP7? U f , ' COr ? espondin 8 t0 ">e 
command execution referred to as^-Bo^H^^r^ '^ Cr °- 
Mode" shall permit any Processor s ?°"" d ary Crossing 
the registers in otfc,? p££«£ l££ &££"»«"• , 

"• Jo^S-blr^gSt^rs'^hr'h 16 ' Grou P ?• »"»11 consist of 
under hardware as "en as MirS" " 1 P X rpo,e and 
Eight of these registers shall t^f?™* c ° nt -> 1 - 
to Processor Sta s r h , „ ^n\ d ' one each 

as "F Reeisters" with „ i ?? ? nd sha11 be designated 
use d ' , tfe con imts of ?h£ ?" ri S ht " mos t "-bits being 
be read in advance ? the naio^cvcW J Re f ^shall 
a Processor-StateT shall be ivJiiaKi^ a ir ocated *° 
modification duri^ S the 'major cycle fo 'aTlocaLVr" 311 * 
a Processor St ate an d if ai f „25 k, ,V cated t0 

shall be UDdateH in ?iL altered by Micro-command, 
jioij. oc upaated in the appropriate F Reeistfir- *ftL* 
the completion of the maior gvHp °,,„^f.j ! after 
Prao>«nr «,.. ,, Major cycle allocated to a 

remaining IV&\? he^l J^sh^ ' a I?"', H 
des e iL a a1ed°as P %TL 0r .% tate ^ "?£«>$ ^ and ^ll^' 

S.VS£, P t.;? llar t0 th3t *"*™» -..crfbJS^, 
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?o W Cont; o i h qtS^ P ?^ ° f th ^ Pu Agister shall be related 
Skin/?nntin? 2^ Addre ? s » Overflow/Link status and 
Skip/Control Store Parity Error Status. For a diagram 

™£i Ct i?V he timin * relationships of ihe hardwarJ g 
controlled sequences for F and Pu, see Fime 4 Loncallv 
the registers within this Group are arranged in* a matrix X ' 

sha?i C be U c^nfiLd ^ ^^ ^cro-com m Ind 1 executio^ X 
snaii oe confined to the column corresponding to the 
Processor State of the CPU. A special mode of Micro- 
command execution referred to as ''Boundary Cross ingMode" 
shall permit any Processor State to referenceTJii'if 
register in other Processor St.te%ISSs pS maio^cycle. 

K; m ^f^ conventions shall apply when addressing 
Pu^by means of Micro -commands. Moreover, the left-most 
2 bit positions of Pu which relate to Skip/Control Storage 

h?S2? Erro V t ? tus - shft11 be ^served primarily for 2 

hardware control. 7 

C * i^ e h?r^ nd ? d . RegiSter File ' GrGU P " sha11 consist of 10 
Twn «l lt g lsters . com ^only available to all Processor States 
Two of these registers, designated " Tie Breaker m " and 

onlv^d^h, 1 ?^ 1 C £a "' ShaU be un cier Micro-coUL d control 
SiLSi H Serve . a ? general purpose, common resource 
",m£J k a remaining eight of these registers shall be 

under .hardware as well as Micro-command control and shall 
serve as varying, special purpose, common resource registers 
Micro-command control of the special purpose register! withiA 

tL vf rvTLT V eet Special co ™entionsas determined by 
the varying hardware controlled functions performed at the 
inputs and/or outputs of these registers. 

d. The Extended Register File, Group III shall consist of 
a maximum of 64 16-bit registers, architectually a part 
of the Agister File but physically a part of the 
Integrated Adapters and I/O Channels within the 7300 

?o°SH^fK 11* iS n0t within the scope of this document 
to describe the actual numbers, widths or functions of 
the registers within this Group. Such information shall 
be provided by the appropriate documents in Section 2 1) 
Xlii h h/3 — 5 1 * * ddress * bl e maxima, these 64 registers 3 * 
shall be divided into 4 sets of 16 registers each, 
corresponding ^Processor States through 3, having 
16 registers each. Logically, these registers shall be 
arranged in a matrix of 4 columns by 16 row!" Micro- 
command execution shall be unconditionally confined to 
the column corresponding to the Processor State of the CPU. 

NOTE: The Register Address , Data and Control signal 

me^ionn f?T conmunic ?ting with the Extended Agister 
File, Group III are provided in Section 3.2.4. 
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■ 3.1.3. Register Option 



Ih! 5^n S J er °P tion u sha11 provide the means for enhancing 
Register Mature s: Y accomodatin ^ he following Selectable 

Relocation and Protection Feature 

Basic Storage Protection Feature 

Job Accounting Feature 

Error Correction Code Feature (Register Set) 

5f$K-° f ^ he D e ? electa J> le Register Features shall be supported 
within the Register Option through the implementation of a 
separate group of special purpose registers. However, the 
Relocation and Protection Feature and the Basic Storage 
Protection Feature shall be mutually exclusive. 

As a result of the highly specialized and dynamic 
tunctional requirements on the part of all of these 
features, the operations within the Register Option shall 
occur primarily under hardware control. Micro-command 
access to the registers within the Register Option shall 
be effected only by means of special Main Storage reference 
cycles and shall be allowed for all Processor States 

a. The Relocation and Protection Feature shall consist of 
a SegLient Tag File, a Segment Table, a Protection 
Matrix and an Address -Mode Register. 

The Segment Tag File shall consist of 259 4-bit Tag 

fPSr? 1 * 3 corres P°nding to left-most extension to 
all 256 registers in the Basic Register File and 
the Parity Error (PE) , Console Address (CA) , and 
Console Data (CD) Registers in the Extended Register ' 

File, Group II. The Segment Tag File shall provide 
expansion of Main Storage Address capabilities from 
65,536 bytes to 1,048,576 bytes. 

The Segment Table shall consist of 16 registers each 
containing 32 bits of logical significance. Segment 
Table entries shall provide Main Storage Address 
relocation and Main Storage protection based on the 
partitioning of Main Storage into a maximum of 16 
segments, (Each Main Storage Segment shall contain 
Z56 bytes minimum and 65,536 bytes maximum). 
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The Access Protection Matrix shall consist of 16 
16-bit registers and shall provide read and write 
protection for each Main Storage segment on a 
Processor State basis. 

The Address-Mode Register shall be a 16-bit register 
and shall provide controls for both the relocation 
and protection mechanisms on a Processor State basis. 

b. The Basic Storage Protection Feature shall consist of 
3 16-bit registers referred to as "Bounds Registers", 
This option shall provide Main Storage Protection, in 
Pages of 256 bytes each, during Main Storage write 
operations on the part of Processor States 5, 6, and 7. 

c. The Job Accounting Feature shall consist of 8 32 -bit 
registers corresponding to Processor States through 7 
During each major cycle allocated to one of these 
Processor States, the contents of the associated 

32 -bit register shall be incremented by one. 

d. Error Correction Code Feature (Register Set) 

The Error Correction Code Feature shall be implemented 
within Main Storage and shall be described by the 
appropriate document listed in 2.1. 

The Register Set, associated with ECC but accessed 
as a part of the Register Option shall provide 4 
16-bit quantities relevant to the serviceability 
and availability aspects of Main Storage in the 
presence of the ECC Feature, 
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3.1.4 Arithmetic Logic Unit (ALU) 

of'the MicrS-conland r epe^oire" qUired f ° F ^^t.tion 

sjjsrss^^psr. ine^r^ 16 ™*- mi-. 

destination. All aiiant?*ii? -1: the * mediate 

■^w^ffi^i: sha11 b * Satiny- .^ t a ,£g£ d " 

Mil t i 2cc t ^JSte ar ^"^ i C s Si 1 2^" 1 f-ilities, the 
for the transmission of Main *t*£U?\ d ,,f ta paths "Quired 
transtiission/receDtion of »<^„ ?I a£e A< "resses and the 
registers within the Lester n^?™ 26 Dat3 ' <«•«• 
written under Micro!command control" v£ I S°>« read ° r 
related facilities within tte^^S^bf 'SJe'S)/ 

S'o^ratLnr^nte^a! Ke^ ^ the ALU " "»" 
100 n/s or 200 n/s as de?erSined bfrh^ S ? a11 °$ CU . r in 
operation to be performed rt!. 7 / 116 nature of the 
of 100 n/s shaXa P be referred to f™? 3 " 6 ?* 31 execu rion time 
operations requiring 200 n/s lr« L^'* 1 *? 1 c y cle "- When 
cycles shall be' use! for execution? rf °™ ed - two ""or 

H»- ALU shall contain the following Registers and Networks: 

a. Mi: 16-bit Feeder Register, Multi P i e -in r uts. 

b. JJ* 16-bit Feeder Register, Multiple-inputs. 

c Forced Carry: Single Bit Adder Feeder, right-most 

bit position. "gnr most 

d. Inner- Carry: 4-bit Group Carry Register providing 

ari r thmiJf n Par r ,eterS f0r d «i^l 
notation CPerf0rmedlnExcess - 3 

«. 3 Register; 16-bit Ma<.i Storage Address Register, 

byte addressing format. «-«*, 
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f - g*»ei»ter:. ^;^V R S gister Providing data to Main 

g. Shift Network : Left shifter, 32 bits wide, to 15 bit 

zeros in S rri, PaSS ' end -°" left-most" 
zeros .m right-most, Au/Bu format. 

h * Ad( fer: 16-bit parallel fun iaa r , t . 

"*■ with in*»£ r™ ' - dd > four 4 ' bit GrouDs 

conditinnJ^ J UP ^ Ca ^ rieS Mi cro- command P 

conditioned for decimal arithmetic. 

i. ALU Status: Overflow, Link, Au = Zero, Au - Bu 

aliebrafc^n^p' t^ Bu Weal.. Au<Bu 
cixgeoraic, Au <Bu logical. 

j. Bit Sense: Au set or clear on bit position basis and 

s. «ul£l r i 6ar ' l6ft tQ ri « ht sca » include 
a Bu adder for scan result addition. 

k- Constant Generator: Immediate operand generator, 
TTncinding Processor State number) . 

1. ALU Fan -In : Multi-input, multi- format multiplexer 

providing data to the Register File H,„-4„~ 
for^u/Eu)"" " 3 ' CincluIes^Io^SL 6 Prions 

m. DJPan-In: Three -input, 16-bit parallel multiplexer 
?he V S d R ng - V 6 d3ta "- th frora ""in Stor" e 

See Figure S for a Block Diagram of the ALU. 



(W 400*«« ' —— — — — 



iq^Sl^fep EN6,NEER,NS SPECIFICATION 



882000 



**"* 19 



3.1.5 Control Storage 

The Control Storage facility shall be divided into two 
S^^^Splf " ^ "^ntroi Stora^ro^?"^d 

*' ^Hi 1 ilT?* Pr S Per *!: a 1 1 consist of a maximum o f 

ikSSa i ■ \ t • i £?*• ^" biL words sha11 »>e' 1 

oq I m u 6 "5 X £ quantities in which bit positions 
staS). ° e UnUSed ^ alwa > rs in th * clear 

^Iaa 1 Stora «? P ro Per shall be addressed by means of 
an address register referred to as 'JSu^. 

rel3 "treated 3 arf/^ 01 5 t0rag6 Pr ° Pef are to be 
ifihl/L f * aild execut *<* as Micro-commands, two 
16-bit registers referred to as "Ful" an d »Fu2" Shall 
buffer -the output of Control Sto rage proper H liicro- 
h^^l fall be duplicated in Ful anT^'and 

contends of P Fu2 lty nlP^i ? ha11 be P^rme^on the 
in the set s?: «H^ ln FU2 ? an eVen nuraber of bits 
Paritv S^nJ ™*?k U constltutea Control Storage 
Parity Error with respect to Micro-command translation. 

iTfnu 1 S ui r jffSL P . r .°f!i r Sha i n be dlVided 1nt o a ma * imum " f 
"' I g i l P L °T 4096 words each. Console i^tate operation* — =• 

When the contents of Control Storage proper are to h* 
ItoraL Ut Sca^ fSSgfg &S ^ro-commLdsTtnT Control^ 
Hl^GroSrt^fgL^CHS ^ ^ thin the ^tendeTT^eTister 
kroner Whan «f l* Duffe f the output of Control Storage 
proper. When such operations are performed for th* 

propeTshfll a L dWare ., C °!5^ 0lled ^ecLng^ontrCI Itorage 
?K^ £ d iy^? d lnto a maximum of 64 pages of 

pirit? checking shall ^ **<* 2 ^ ?° rd Pa * e > ^ngitudinal 
parity cneckmg shall occur. Within each page an even 

number of bits in the set state in any of th£ ^individm! 
Pari?? S p tl0n C ° 1UninS ShaU c °nstitute y a Control StSr a™ 
rarity -Error with respect to hardware controlled checking. 
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b. The^ Address Table shall consist of a maximum of 1024, 
10-bit words . ' 

When the contents of the Address Table are to be read 
under Micro-command control, the Address Table *hall 
be addressed by means of decoding the output of the 
J* 8 ^ 1 * N «twork of the ALU. The contents of the 
Address Table location thus referenced shall be 
checked for odd horizontal parity and in the absence 
of a parity error, the right-most 9 bits shall be 
buffered into a register referred to as "Pp" 

After completion of the associated major cycle, the 
contents of the Pp Register shall be written into 
the appropriate Processor State's Pu Register. In 
this manner, the aforementioned Micro- command shall 
utilize the Address Table to perform a Decode Branch 
without affecting access to Control Storage proper 
on the part of any other Processor State. 

When the contents of the Address Table are to be 
read under hardware control, the Address Table shall 
be addressed by means of the Su Register. When such 
operations are performed, the direct output of the 
Address Table shall be transmitted to the Console Data 
Register Display indicators on the 7300 System Control 
Panel and simultaneously checked for odd horizontal 
parity. 

For a detailed description of these sequences, see 3.S. 
For a Block Diagram of Control Storage, See Figure 6. 
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w\*^xjuQpw- a £H, ENGINEERING SPECIFICATION 
Equipment Group g *rtwriw*nuw 

3.1.6 Main Storage 

descrfbeHv ^ il±tleS ?° r the 7300 Processor shall be 
described by the appropriate document listed in 2.1. 

In ^addition to the conventional Address, Data and Control 

ap^ly 1 to^he'cPU/Main^ foll wihg- general. statement 'shall 
?Sn y n CPU/Mam Storage relationship within the 

7300 Processor. 

a ' cunnnri^ 51 ^ f**.*^ C8-bit) operations shall be 
supported, including the means for error checking 
Cand error correction in the presence of the ECC 
Feature) . 

b.. In the ah.«; P nr P nf i- he Relocation and Prnt ^ti.n 

Futur e, the, CPU shall address a m aY j mum Qf mS™ 

c In the Presence of the Relocation and Prote ction 

l^uTf T ** e CPU shali affl ress ^ maximum -o ?^^ 
l«048 T 5/o DytesT ^ . « 

d. References to Main Storage Addresses not physically 
present in the Main Storage facility shall result 
in an "Out of Range" condition and shall cause the 
CPU to perform a hardware trap of the associated 
Processor State. See 3.5.2, item e. 

e. The CPU shall provide allowances within the 
Resource Allocation Network for "Refresh" cycle 
requirements on the part of the Main Storage facility. 

To minimize the impact of Refresh requirements on 

caLh?f r ^ 10n ^ the . Main borage facility shall be 
capable of performing Refresh cycles independently 
of,^and in parallel with, CPU major cycles whenever 
such^majjor cycles do not involve Main Storage references 
on the part of the CPU. 
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3.1.7 Micro -Command Repertoire 



The! Micro-- command Repertoire shall consist of 6S basic 
class^? m ^tagorized into the following functional 

Register File Read 
Register File Write 

Register File Read, Main Storage Related 

Register File Write, Main Storage Related 

Immediate Operand 

Shift 

Sense 

Skip 

Branch 

Control 



a. 



b. 



c. 



d. 



basic 

both the 



The Register File Read class shall provide 7 
Micro-commands including data transfers in " 
true and l»s complement states. (Forced Carrv Register 
manipulation shall be used in order to ef fee V^s 
complement operations). These Micro -commands shall 
each require 1 minor cycle for execution. 

The Register File Write class shall provide 10 basic 
Micro-commands including direct data transfer, status 
transfer, Boolean and additive operations. These 
micro -commands shall each require 1 minor cycle for 
execution except for those cases of additive and 
comparative operations in which Adder and ComDarator 
propagations, respectively, have not over-lapped the 
'™? S n a P r ? vious Micro-commandCs) and 2 minor 

control eXecUtlon sha11 be Provided under hardware 

The Register File Read, Main Storage Related class 
snail provide 11 basic Micro -commands, each requiring 
one minor cycle for execution provided they occur on 
the proper minor cycles within a major cycle 
roni^c 1 min ? r CycIeS Sha11 be Allowed under hardware 
Mi^ll rnlL a A t0 reSUlt in P r °Per execution when such 
Micro- commands are translated during minor cvcles having 
an improper timing relationship with Main Storage naVing 
operations . .**.■■ 

The Register File Write, Main Storage Related class 
shall provide 2 basic Mi cro- commands , each requiring 
a minimum of 1 minor cycle for execution with the 
^■K M ; e controls for timing adjustments as 

ItnllaT l* St* A* 1 *!** f ° T the ******** File Read, Main 
btorage Related class. 
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■^^S^^c'^-fiJk?" Provide 6 basic 
nybl and bit formats Ik w"' te °P era nds in byte. 

-eh ™.^r.-f°s:5;v3: ? SoiJ i s^3r* rt * iJ 

Svofving tt"S,| h & 1 A 5J£ id V ■ K basic Micro-commands 

These Micro-comWandf shall e^reaui™ V 6 ^" 

for execution. require 2 minor cycles 

The Sense class shall provide X haxir «,• 
involving the use of An/R,, % a i c Mlcro " commands 
the Bu adder? These M J' ra ™ *U Se ? se Ne twork and 
2 minor cycles for execution? * ShaU each re « uire 

1 mSor B c;cle Th fo e r exe^urioTwh"" 5 ^ each re « ui ™ 

and 2 minor cycles ^o^cut^ ^ I^S 

-^pTkr-^'p'SJ.'it^ '^ ea'abiUrill? 

:^°. r iS e s the d ma-r c c !es F-f - « 

cycle in which they are tmH ?ni ■ • he ma J or 

minor cycles). 7 edd for e *ecution, (1. to 8 

The Control class shall provide 7 ha«i> u,- 
of varying complexity and execution ?J™ Mlcro n ' conun ands 
commands within this class S!-f ?? ° times. The Micro- 
Timing, Input/Outpi? TemitiaMin Pr 3 V i de the means for 
Mpdefexro°coLlmd LJt™!?;* " n v^ nd B <"»4ary Crossing 
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3.1.8 Resource Allocation 

Processor State determination shall be performed on a 
Sf JSI ? rcl ^ basis - ^ m eans- of. a Resource Allocation 
r>llt Zt'a ? US :-' utlllzatio ^ of ^ared resources on the 
Pf r J.°. f dedicated resources within the 7300 Processor 

froi 1 ^- b 5 sed ° n the inputs to > ^ ^^ subsequent outputs 

±rom this Resource Allocation Network for each major 
cycle interval. t j ■ ■ 

!iiS« U v cons f derin g Priorities, the Resource Allocation 
uL"T?zLf^^ Ve %i' eS ? UrC \ reqUeStS (and allocates- resource 
areas ? equally ' for these rec iuests) .fry-. the following 

Main Storage: Refresh i 

Processor State 0: Busy Flip/Flop, Bit 00 of B/A Register 
Processor State 1: Busy Flip/Flop. Bit 01 of B/A Register 
Proc^sn^ It*? V ^ Flip/Flop Bit 02 of B/A Register 

Processor *l£l V p US/ SJ*" P <E lop » Blt ° 3 of B/A Agister 
processor State 4: Busy Flip/Flop, Bit 04 of B/A Register 

Prnr^^ r It*? V 5"^ ^HP/Flop Bit 05 of B/A Renter 
Processor State 6: Busy Flip/Flop, Bit 06 of B/A Register 
Processor State 7: Busy Flip/Flop, Bit 07 of B/A;. Register. 

Console State: Console Request Flip/Flop 

Note: The^B/A Register referred to as containing the 
Busy Flip/Flops for Processor States through 7 shall be 
a special purpose, common resource register within the 
Extended Register File, Group II as previously designated 

J-ll J> ItZ ! 

nr?nr.^ in Stora f? Afresh request shall have unconditional 
priority over all other resource requests and shall 

TM^m.o? * ™*J or .<*? le , NuX1 State > 800 n/s in duration. 
This Null State shall also result from the absence of all 
resource requests as listed above. 

Priority allowances shall be made within the Resource 
Allocation Network for Processor States 0, 1, 2, and 3 onlv 
with priority occurring in that order. Thus in priority 
mode, any two Processor states within this group shall be 
capable of obtaining equal utilization of the shared 
resources to the exclusion of all other Processor States 
(except Mam Storage Refresh requests). 
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l^Ll^l/ °^' a 1 ? ro S? ssor State to ^ilize consecutive 
major cycles shall effect resource utilization when 

St^ a T U i ^y °P er 5ting in priority mode. Thus Processor 
btates 0, 1, 2, and 3 shall have the capability of 
?pvrini n f ex , c f 1 V S3 -ve utilization of the shared resources 
(except for Mam Storage Refresh operations). 

3.1.9 System Control Panel (Console) 

Snuli?v SnS 9 0ntr °l Panel shall provide the means for 
7?nn pi 7 monitori !Jg and controlling operations within the 
7300 Processor. The switches and indicators on the System 

associateHLdw^ 1 b V^ 6Ct * ye * ly ±n conjunction w?th 
7300 Processor re andMlcr °-^mmand sequences within the 

The 7300 System Control Panel shall be divided into 4 
runtional areas as follows: 

Operator Group 

Programmer Group 

Maintenance Group 

Communications Activity Display Group 

Indicators within each of . these groups shall be active 
at all times. Likewise the controls contained within 
the Operator Group shall be enabled at all times 
However, controls within Programmer Group shall be enabled 
only when the System Control Panel is in Program or Main- 
tenance Mode^and controls within the Maintenance Group 
shall be enabled only when the System Control Panel 
is in Maintenance Mode. 

a. The Operator Group shall provide the means for applvine 
and removing power to the Processor, selecting and ' 
initializing Reset/Load and Auto- load sequences 
disabling the Console Alarm, adjusting the Console 
Speaker Volume and clearing Processor and I/O Fault 
indications. In addition, Lamp and Alarm tests may 
be performed by means of a control within the Operator 
Group . 

b. The Programmer Group shall provide the means for 

controlling and monitoring Processor State activities 
within the 7300 Processor. 
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c. The Maintenance Group, in conjunction with the Program 
Group, shall provide the means for controlling and 
monitoring fault isolation, procedures and operations 
within the 7300 Processor. 

d. The Communications Activity Display Group shall provide 
the means for monitoring the activities performed bv 
the Communications Channels within the 7300 Processor. 

Throughout the remainder of this specification, the 
System Control Panel shall be referred to as the Console 
for the sake of brevity. * 



3.1.10 Implementation 



The 7300 Processor shall utilize Transistor- Trans is ..:*■■* 
Logic (TTL), and both bipolar and metal-oxide-semiconu ictors 
memories. Except for MOS Main Storage, all semiconductors 
in the machine shall be "silicon devices. Small (SSI), 
medium (MSI) and large (LSI) scale integration shall be 
used. 

The design of the machine shall utilize Conservative worst, 
case design rules and modular construction to enhance 
reliability, availability, and serviceability. 
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Register File 

However, the implementation of'thf addr^ g " 5U ^ agisters 
^ a JL con ? lne the 7300 Processor * A essin « mechanism 
of 346 unique registers Jinffn °i tQ n addr essabili t y 
Despite the restriction of f ? the Agister File. 
Group in addressibiiiSy^o on?S^ ^S"ter File, 
States througli 3 all >***«? y th ? associated Processor 
File shall be\SLerf^n;-g|f"!^ t ^ i \thQ RegistS" * 
notation conforming to "Boundar^ r™ ^ hexade cimal 

g to boundary Crossing Mode" format. 

10, 1 1 12 13 1 4 15 

Register 

ref^ed'trafb^nf i^th" ? — *but shall be 

of 16-bit ^SdeSiSli^iSn!""^ f ° r the P ur P°se 

Register^! «rf„ S ^2j%" ?P ec ^ the Basic 
Extended Register File state ^11 specify the 

Bits 




Bits 08, 0" and 10 shall specify ffc- d 
number when applicable. Py the p 



rocessor State 



n-ber^irnVthe^c or E«e" JS'? * the Re * ist " 
by Bit 07 and for theLLw I^J Group as speci "ie'd 
specified by bits at ori^l^^ C ^l^^ ** 

^^"flnt^i^V 1 ^ f %^gister File shall be 
File shall be lost 'when 'power is W* ¥ the Re ^ster 
contents of the Register^ shalThT M ° reover > the 

undefined after power is In 5 unpredictable and 

affected by the slsZ* , d applled except for those registers 
sequence. \ith t^eVx^ffon^rS^S* 1 " ith the ^r-on 
Group III, the effects o^System R«^, Xtend ? d Re * is ter File, 
File are described in 3 10 If p'^ 011 * he Agister. 
Reset on the Extended Re^ter'Flf ? e effect s of System 
appropriate document lilted in 2*1?' ° UP ltl ' See the 

Where Register File character! ^ti/-- 

particular Micro-comjnands, ?he1 Mirrn* assoc i a ted with only 
referenced by mnemonics Each mni : Q0T ! imands shall be X 
with an individual Micro-comm^ em ? niC ls associated 
through 3.8.12. command as described in 3.8.3 
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Basic Register File 



^is^^f 1 ^^ File Sha11 consist of 256 16-bi* 

Processor State Register Numbers 

0000— »()01F 
0020— »003F 




1 
2 
3 
4 
5 
6 
7 

The registers 



0040— »005F 
0060 — VOC/F 
00 80— ^009 F 
00A0 — M30.BF 
00 CO— >00BF 
00E0— >00FF 



registers ^^o'^^^^^^^^l^^ose 
the appropriate Processor States as shownT' dedlcated to 



«?L* he ? ur F° se ° f recording status 




Basic n Re g if?er h File? 0t . " feCt the Wster, within the 

f2s r i"S.is r ?rr S ?iL S ^?{ h Registers , 1E «d IF within the 

*u • 1 ;> ii,ier rue shall be special to the P Yt Pn i- <-ko*. 

durine the assnr^rl/ ha - X reSUlt in hardware operations 
■w?ti,? g »? associated major cycle such that registers 

Mai^Storage 6215 ^ ° Pti ° n ShaU be ^enceTinlieu of 
Extended Register File, Group I 



lS-bif r^fsterf S 7 Cr F ^ le Gr ° Up I shall consist of 16 
18 bit registers, 2 registers each for Processor Stat^ 

F l h J°p U ? h f 7, o ThGSe Agisters- shall be designed L 
F and Pu for Processor States through 7 using the 
following hexadecimal notation: 8 



Processor State 

1 
2 
3 
4 
5 
6 
7 



F 
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7 Register 


Pu Register 


0100 


0101 


0120 


0121 


0140 


0141 


0160 


0161 


0180 


0181 


01A0 


01A1 


01C0 


01C1 


01E0 


Olfil 



r 
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3.2.2.1 F Register 

^al^-^ed. bltS ° f6ach ^ these 18-bit Registers 

*' SaV^dvL- tJ l e ^PP ro P^^e F Register shall be 
P?oc e ^rSf °n *?* m \ j ° r Cycles allocated to 
control?^ ^ tCS ° though 7 b Y means of a hardware 

thesrProcessorst^ T ??? rred t0 as Rl > Often one of 
cvclS* ?h!5? States utilizes consecutive major 
cycles, the Reoperation shall not be performed). 

b ' Sali r b^ d h.?!} e ^ GOnte i; tS of th e appropriate F Register 

resource re^ist^ OU ^ OUt ^ m *J° T cycle in a common 
resource register, also referred to as F, in the Timina/ 

Control section of the 7300 Processor. Thus thl Timing/ 

contents of the appropriate F Register wUhin the 

avaf?fhl d /f glS M er File - Gr0U P J sha11 be immediaLlv 
available for Micro-command modification during each 
of the minimum 8 minor cycles comorising a major cyxle 

r C n^n rred to ■ " 1° throu S h E7 >' ™« contents' of the 
common resource F Register shall be capable under 

fo^;?n mma ? d C °^ tr01 * ° f direct PartiLpatiorin the 
formation of register numbers , shift counts branch 
addresses, and bit position values as described in 

Register fhfnT* the stents °f the common resource 
f Kegister shall be capable of modifying the bit 

bit'is^Lriv^ 11 thG , add ?K r * ron Which the Link status 
oit.is derived as described in 3. 4. 7.2. 

MiS rb '?S m ? a 2 ds ^ hich addr ess the F Register i. Normal 
Mode, (Not Boundary Crossing Mode) shall utilize the 

De??or m .T? U ^ F Re * i5 ter. " Any such Micro ^ands 
performed for the purpose of writing the F Register 
(such asCLR, RNI1, and RNI2) , should not be performed 
during the first minor cycle, E0, of a major cycle 

fn n th e S ^^ Fer ? ti0nS may lead to machine 'mllfuncUons 
i^iJ? c ^ rSG ° f executing hardware controlled 
multi estate sequencing. 

within the Extendi T^l* ^/PP^nate F Re g i?te7. 
!: £ 5- tne Exte nded Register File, Group I Drovid<-d 

E3^r E4 r0 "A° mmand ^ ?J* e * e ^ted during'mino? cvclls 

cycles other^th S a n C pV MlCr ?; C °r aildS e * e *uted in minor 
cycles other than E3 or E4 shall not be hardware 
supported and may lead to invalid results! 
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For those-, major cycles in which Micro -command execution 
involves the writing of the common resource F Register 
the contents of the associated Extended Register File/ 
Group I F Register shall be appropriately updated 
after the completion of such major cycles allocated 
to Processor States through 7. This operation shall 
be performed by means of a hardware controlled minor 
cycle referred to as in. 



3.2.2.2 Pu Register 



Each of the 8 Pu Registers shall be formatted as follows- 
_00 _Q1 02 



rr 



TT 



T"~l Control Storage Address 



15 



The left-most 2 bits shall be hardware controlled status 
ri«^ latin ! t0 Contro1 Storage Parity Error and Skip 
■JSf 1 ;^' designated E and S, respectively. These bits 
fv™*- • ^ access ^le for Micro-command Control purposes 
except in the case of Micro-commands which address Pu 
-tor the purpose of performing write references in 
Boundary Crossing Mode. Such Micro-commands shall clear 
both of these status bits. 

Bit positions 00 and 01 shall provide Overflow and Link 
status, respectively, and are arithmetically defined 
in--' 3. 4.7. 

Bit positions 02 through IS shall provide a Control 
Storage Address for Control Storage proper only. 



a. 



The contents of the appropriate Pu Register shall 
be read an advance of the major cycles allocated to 
Processor States through 7 by means of a hardware 
controlled minor cycle referred to as R0. (Ivhen 
one of these Processor States utilizes consecutive 
major cycles, the R0 operation shall. be effective during 
minor cycle E8 and shall use the contents of the Pp 
Register in lieu of Pu, provided the previous major 
??«J e »«- d not lnvolve the execution of a CI01 or 
CI02 Micro-command which resulted in the suppression 
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Once read, the content* n f »,« ~ . 

shaU be held r.h?ouehout Lrh m ^ pr ° priate Pu Agister 

resource register referred S J ° r cycle in a c°="»on 

Storage Address LgLle" TOus thi th % COntr01 
appropriate Pu Register Within ^» I ""tents of the 
File, GrouD I sh.ii kl • 5- the Extended Register 
address Ine Con „ ^ mediately available for 
r e coraf;g 8 arXetic stafn, P J° P ? r and s "PPl/ing/ 
cycles ci n prising t a C m a J or U | y cle" ngeaCh ° f the minor 

trough 'iS 1 s'halTbe^n"" P ° r , ti0n of Su > "** 02 
control whene^r^cutSrof lu^^ssTve^ 1 " ""^ 

wLe eq ^lv ed ,H S 3 , r ? SUlt of in-line^Ucro-cod" ""^' 15 
wise, only these bits within Sn «i,«n u toae / Like- 

and AND providing thp. p„ d „; p ! • ,», blA » STB » 
Ho«.i Mode, ( N o t 8 Bou^dar y R Cr g os S s t 1 e n r g 1 Mod a e d ) d r eSSed in 

s^alfre'f ?e e c t t C Ove t rfro W P ana i M ° f Su J • Bits °° and « . 
the execution of each nfPrl m condlti °ns relative to 
and Link statul bUs shfll ^"T^, The Overflow 

SUM Micro-co^and^rovided „ °le b ft^os C t e b d y te of* 
the -oaresource F Register is not equafto SO SI 

of'currL 3 t^rith X n a e d tic" , s a i atus ta s1ali ^V**"^* 

by the DIG and CORC^icro?ct ra ^„^ ^oeslrKnTl 7 ) 

Micro -commands which arlHrpcc d„ ,• ,■ . ■ 

Pd RpcictPT. r*il i «; u from ^e common resource 

A?ithStir 41^ last ? lock P°int Address) and the 
Arithmetic Status portion of Pu from the Su Register. 

Micro-commands which address the Pu Register in 

Mgi^with^ne i^^^tS S ppr^riate 

minor cycles other^Ln E3 ^"riKu^otT^ *""■ 
any^o^r ^ate^f " **" * -ult^ "(ttSf*'"'* 

BoundIr y Ce Sros r s!„ tat Sod r e ef fo r r n the purpose" of ?'?**? '» 
a write reference, the effectiveness s * °f.P erf °™™8 

shall be conditioned by the "House S eeofn^%° Pe r atl0n 
described in item c Housekeeping" function 
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after the con^ L f fl appropriately updated - ' 

to Processor States throurh^ J K rCyCle ai *°«te<l 
ware controlled minor c^c e S re fc Lff 18 ° f ^ hard " 
WO operation shall not be Lfo L 1° aS " - ^ The 
involving the execu?i ? o n o/a CIoTo/wSJ 2" J>r CXCleS 
command which results ir, +u CI02 M *cro-. 

xcn resulted m the suppression of P P ). 

Micro -commands which addr^Qc *-v, - c * , , 

Group I, F and Pu ReaistJrs shnVi h te ?? e ? Re ^ ist ^ File, 

STA, STB and AND wif I be l^ted to CL2, 

AND fch en performed in Boundary Crossing Mode. 

Extended Register File, Croup II. 



The Extended Regi 
16 -bit registers 
for the Console S 
The State nuir.be r 
address format sh 
since any combina 
However, for the 
treated as be in? 
providing the fol 
notation. 



-h rough 



ster File Group II shall consist of 10 

iTe e itTe^ C °T n reS ° Urce ^ciUties 
rate as well as Processor States -h 

lllnTt K f the -?^dar>- Crossing Mode 
t a ! no l h * applicable for these registers 

sake of nni' 3 > it \ Shallbe allowed. 6rS 
U +h2 ? ln ? llclt X these bits are 
in the clear state for the ourpose of 
lowing numerical desi gnation r^ S hexade C i m al 



Register M aW A 



-^Cis^exJiunber 
0102 ~~ 

010 3 
0104 
0105 
0106 
010 7 
010 8 
0109 
010A 
010B 



Busy Active (B/A) ~~ 

Real Time Clock (RTC) 
Tie-Breaker (T) 
Parity Error (PE) 
Control (C) 
Privileged Mode (PM) 
Boundary Crossing (BC) 
Control Storage Scan (CSS) 
Console Address (CA) 
Console Data (CD) 

b7„ E un,b™s O^Olir Sl&R&TlA?'^ 1 ' »• •"««.* 
equivalent addressing'anomalvsh^ii^ 2 ' 01 ? 2 and 01E2 - ™«' 
remaining 9 register! wUhin'thL 'group? ""^ * pT *" 

sLll^% r r Sv1def ffr e atl U th U e der ' ,iCr0 - Coram » d ™°* 
Write references fro™ the AlS unf-r *," " lthin thls «"»•■ 
shall be provided for all th„ und ?V , "r°-comiiiand control 
except the Parity Error rpS £ eE1 , S l? rs withil > this groun 

Control Storage t ScLccSsTk g ir t a ers , " e ^.^'V'' 



I 
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Bit Position 

Processor 
[State 

Processor 
Status 



Busy/Active Register (B/A) 

register referred to as r/a ~u i -, 



This 16 -bit regis te 
Busy and Ac 
Processor S 



J0 T _01 | 02 | 03 04 fK ha 07 
4 




b. 



SJt S b^e U j? U Se f J/A R the - bit P0Siti0ri in ^e left- 
provi drinp°uts h ?o B the Re^o^rce C *^ FUp/F1 °^ sh ^ 
■'in the form of resourr^ ^ / llocatlon Network 
Processor State- ^ through^r ^ ^ Part ^ 

Network by a disable associated ^th^ ^ 6 A11 °catio n 
as described in 3.10.3;i8 Breakpoint stop 

The set outputs of th^ i* m* ' . . 
Register shall be available ' l„E°f 1 ? 10n ? of the VA 
to the Console Data Register SisS?^ 1 ? as in P uts 
described in 3.10.3.7. " ls Play indicators as 

The inputs from the ALU m .■>,= .. • .. . 
left-most byte of ?he B/J Register K! i0nS ^ e • 
conditioned for Processor Stftl • T £ I S°^ e hardware 
be conditioned on a bit-hv htl t ■' ,! and 7 but shall 
bits in the right-most'by^'of th^B/^ 6 Stit f ° f th * 
Flip/Flops) in the following mann^ ?' Register (Active 
through 4: lng manner for Processor States 

For Processor States nnj a +u 

Flip/Flop shall not change tr O n% h aPPr0priate Bu ^ 

state under Micro-command c ™?rolH S?t t0 tte clear 

se t 1 s e ta te : hidl the """^ ^«^Hfp/Wj.°' r lB 

For Processor States i ? j 

Flip/Flop shall not change rroVrh- 6 ? Ppr0priate Bus / 

state under Micro-command con?™? S Clear t0 the set 

tL C1 s e er n s t ^ e Ch the "•'"^^Ji^^/'K^- 

P&J25 W F lih P/ a F1 s ° P t f ?n r p u r r or S e°a r n^ < ^ " 
Real Time Clock fRTCl R«"Ll each lncr e"ient of 



fRTC) Reffist^ *Ti ""^ment of the 
; register as described in Z.2.3.2 
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as described in 3 . 10 . 3. 19 and 3.10.3.20. 



nth™ Z% u S ^ PHP/Flops for Processor States 
■^Si K gh t^lK be Provided with set inputs which 
*»™i\^ Z na * 1{ i d o y , t n e appropriate Request signal 
supplied by Extended Register File, GrcSup III controls 
as described m 3.2.4.9, conditioned by the corresponding 

and C df^M C fy°^ Sel ? Ct SWitch as Ascribed in 3?10?3'?f 
and disabled during minor cycles E6/E7 and E8/E9 

associated with Consecutive Cycle operations. 

Each of the Busy Flip/Flops for Processor J--**s-l 

«K?fi u shal * b * Provided with set inputs whicn 

Q/mnH-S J na | le ' d by the appropriate Attention signal 

supplied by Extended Register File, Group III controls 

as described in 3.2.4.10, enabled by the cleared state 

SL D 6 a PP r °P r J ate Active Flip/Flop, conditioned by 

\ ?n p r°cessor Control Select switches described in 

i'o j'lX* and dlsa bled during minor cycles E6, E7. 
to and E9 . ■ . ' ■ 

d. Each of the Busy Flip/Flops for Processor States 5, 6 
and 7 shall be provided with clear inputs which 
shall be enabled at the beginning of minor cycle E4 
by the clear state of the appropriate Active Flip/Flop. 

nw P ?J ear ln ^i S al1 Clear the appropriate Busy 
rw™? L prov i^5 d Ml <=ro- command execution begins at 
Control Store Address X00X 16 for the major cycle 
allocated to the associated Processor State. This 
clear input shall also clear the appropriate Busy 
Flip/Flop when Cycle Step operation is selected bv 
means of the Console control described in 3.10.4.27. 

Each of the Bus y Flip/Flops for Processor States 
through 4 shall be provided with clear inputs for 
Stop/Step operations which shall be Console switch 
controlled as described in .3.10.3.18 and 3.10.4.27. 

Each of the Busy Flip/Flops for Processor States 
through 7 shall be provided with clear inputs for 
Breakpoint operations which shall be Console switch 
controlled as described in 3.10.3.15 through 3.10 3 18 
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O^n/f ^B^y Flip/Flops for Processor States 
thfii £ shall be provided with clear inputs which 
shall be enabled by the clear qtat- «* Vk * nicn . 

Active Flip/Flop. ^.^. Cl :Scu"« SI SSl'SrglSl* 6 
Micro-commands on tha part of the associated Processor 

Iescrib:d U in%^.^:s? UPPreSSi ° n ° f the ?P ^teTaT 

f aC 2°5n^ B ^, F u ip/F1 ° pS f0r Processo '' States 
shJi £» k^J 1 be Provided with clear inputs which 
shall be enabled when the execution of CI01 and rrn? 

Statrr^?? s dS in n ,H the Pa " ° f the -so'ciated Processor 
L^scribed^nVstllT^ 1 ^ 

e, The inputs from the ALU to the bit nnsiH™ i„ ♦>. 

"f!}t-™os t byte of the B/A Regis teVcActive FUp/Floosl 
shall be under Micro-command control only/ Mlp/Flo P s ) 

corrL° P on"in n g lo^Proce^o^Sra^S 3 ^ ^^I' ■ 

for^ocelso Nun an if [ i"" h "'*«" '*« '£««. 

be Conic e S l„ ic S controlle'^ ^ crioeTin^lollg 
through 3.10.3.20. eQ m -i.iu.3.18 

3.2.3.2 Real Time Clock (RTC) 

The contents of this repistpr than k« • , 

under hardware controriveryl oSsJ m/sP^ n f ed by 0ne 
operation shall be syuchronou ^ 1o thfextenr tha?^^', , 
occur only during minor cycle E7° ext ent that . t shall 

The contents of this reeist'er mav k= ,»„j «. * . 

under Micro- command control?' AtLmpts^to writers' 1 "*" 
register by means of Micro-command control shall relult 

f or"f lo^o^'purp^s ) ^o^o^ tion°o / n »»*•«* 
sequence the contents of this ?egiste? shall K ? P?«er-on 

^fe^e' S e?. UnPrediCtabi; ' ^^ ^^l^^?^ 

S'thTM&iET^ ^put^air^f ™ 6 "- on , the c - tents 

Busy Flip/Flop 8 for Procls^o^State 4 ThL^ef i^t'sha!, 
describefini iX i h I 6 C a n d°^ EX6CUtiVe ^»"« ^ contro f^V 
3aO C :^rrelat 3 ive 1„ 2 Aut o?oad e anI% U y^LVR e s C e r j bed ^ 

s^ali'bVavailable' lor iZl^lST #?£„?,* *%« '**"" 
Data Register Display indicators as aSb^ ^3^5^. 
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3.2.3.3 Tie-Breaker (T) 
Thi 



Micro-command control only! P *' haU b * Under 

3.2.3.4 Parity Error CPE) 

The contents of this 16-bit reristpr ^.n u j 
Hxcro-comnana control for reld^urnot'^rit^re^rences. 

contrSl'shairresult^n 16815 *" u ?' d » r ' ^ro-co ran and 
Hardware control of this register shall be such that 

f have been simultaneously met. through 

a * StorLf yCl 5 E? ° f any m ^ 0T ^cle in which a Main 
Storage reference is performed, and 

b * 3 h ?0 S f ^6 T5 ?% C S* 0l S- GOntro1 Ascribed in 
disabled! and SUCh *"" **>««• P -ity is not , 

c The address to which the Main Storage reference is 

r*tx! «-• Ba sic Storage Protection Feature or the 
Relocation and Protection Feature, and 

d. The address to which. the Main Storage reference 

cou?% r f°p r aniej: r physicaiiy p»-««^ s>t.„. . 

e. The Main Storaee referenr^ rvria i^ j 
SosTLta bytlfor " " ther the ^ft-nost or right- 

'• S%h e a ^resenc a e ge of re S e re ECC l^iSrl* * 5*» d ° Peratio;1 
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The set outrmts of rh*» ia u;*. • . 

shall be avai"llb?e rol ."iectiSh'J.'T'' ° f the PE Agister 
Address Register Disolav inS,*™? S ln P uts to the Console 
3.10.3.4. Playindlcat °rs as described in 

always bSVphm '.f 1 ^!*-*" the '**.- Register shall 
the absence or oresen'S of tn^f! ,* dd ? ss "S^dless of 
Feature and regkrdllslof th£ r™. ? atl0n and Pr °tection 
in 3.10.3.12 and 3 1 3 u u„ C ™ SOle controls described 
the Relocation and Protection llVL eT ' ln the presence of 
Register within the Register On? fnn^ ^ PE Se 8^nt Tag 
most 4-bits required tlcomni,?!, j *? n cont *in the left- 
Physical Main Storage Address a t^hi?h?h the 2 °-bit 
as previously definfd in items a through I err " °"""ed 



3.2.3.5 Control (C) 



(Bit Position 

{Processor 
State 



^onditioning r ?fiorfty S Mode 1 s P f° Vi p de ** C °« trols *>' 

and enablinf clSlcFt&^clZ'to&'ZlV*"'* ° throu * h 3 
through 7. wcie Modes for Processor States 



00 01 2 03 




Control 



"ENABLE 
PRIORITY 



04 



5 06 07 



08 09 IQ 11 17 17 14 15 



ir^n^n 



INVOKE 

priority! 



CONSECUTIVE 
CYCLE ENABLE 



The contents of this red<;tPr cK^n u 

control for the ourpo e of performin ^ ^ "^/o- command 

operations from /the ALU. P erformin g read and write 

this d regls?er^an\r^f S ° f ^ 16 ' bit Positions of 
section 8 ^" the fPu'for ^ o£ ^ T i min g^ontrol 

and Consecutive Cvcle^d2s P of P 2h2T.-5- P - 9 r ldln8 Pri °rity 
Processor States.' operation for the associated 



a. 



The Invoke Priority outouts ■ nf +k« ,- n 
be conditioned at the £ ! 5£ e £ Re * lsteT shall 
Network by the appropriate J? c ^ e / eso ^ce Allocation 
B/A Register c ?, I l S ate outputs of the 

are coincident ifte?*Ss^P«iS^ Whi< ?- 1;heso - si ^ al s 

^f ial f ° r dis P-Port^nate?y Z g SSa?^*?^ 
common resources. See 3.9. s ier use of the 
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3.2.3.6 



b. The Enable Priority outputs of th* r n • 

be conditioned at the input ?n lh d Re S lster shall 
. Network by the aoproSrSt? se Itlt** 50 "™* Allo ^tion 
B/A Register and" the anoronr?^! d-' °V tDUts of. the 
supplied by the E^lnSd -R^istl/S?! 1 ^ Sign ?} S 
controls as described in 32 Fl l e > Gtou ? IIr 

which these signals are rnin>,V * Processor States for 
shall have the ^otlntiar for d^nrn^' 62 " res ^<Aroni 2 atior. 
use of the common ^sources. ^Proportionately greater 

C * Pro^s^^^l 0° f tS^r7 Or th^ ClaallOCat - d t0 

Cycle Enable shall be ?aken fro^th^r^"^ 6 Cons ^utive 
output and stored in a sin a if ™ C Re ^ lste r set state 

in the Timing/Control section ?his En^ 6 Fli ^ /F1 °? 
Enable Flip/Flos sh^ii h~ on ; . ih f s Consecui..- ?-— ie 

Provide h iS control su^^ 11 . 1 ^ Set state to 
Allocation Network s hi? i K Uq th u at the Resource 
next successive major LclefS a ^ le of sc *^lin; the 
State as the current major cy'cle ^ Pr ° CeSSOr 

Without respect to Priority M de th* r~ 
Cycle Enable shaU nmv L f % ' the Consecutive 
Processor Stages* h ^ 1 ^- f ° r ° ne of the 
major cycles in the absence of re rr! c ???? cu tfve 
requests on the part of all ntW 2 Ce utlll2a tion 
111 or aii other Processor States. 

E^^le^all provided MOdS ' "Consecutive Cycle 
States throu,T3 d to utiH z ^ S .n° r 0ne .° f the Processor 
cycles in spite of the nj L ' on | ecu t^ ^ajor 
requests on' the °a r n f P ^^ s « ° f ,J-esource utilization 
or any other Processor St^n^K Sta *es 4 through 7 
priority. sor btate ° through 3 of lower 

Privileged Mode (PM) 

the^Ext^^dTgi^er^ilT £* iS *?? ""'^d within 
Micro-command cfntrol only.' ? "■ Sha11 be ™ der 
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Z.2.3.7 Boundary Crossing (BC) 

.execution of Mxcro^oSds "i ^dSE'E* ?r* ri S f e 
general format for the BC Reg^^is""^!^- 

^11^°^^ & s 1 e 6 1 e b ct t iL 0S is ti0nS ° f th * BC ^"e, 
Data Register ^spia/indicato^ ^ ^' ^ b ^ ^3^°^ 

B^u^dl^CrossS^^de ' "*f°-«=o™«<is performed in 
. shall : participle as *5 1 £& a ? 0ntents ° f the BC ««si»ter, 

■*■■ ^c.,^r s ^&^f^ t ^»^-" T ..df6r'th. 
CBits 08 through 10) at thPr»„fc? Repl f ter ' 
from the "inclusive^or" of the fc HL r ,- nU -t e I reSUltin 2 
the .Micro-command designated re-ister fViTs^rf^"^ 
IS) provided both the BC .Register fBiVn? Ji th J-° u S^ 
and ^associated Micro-coaland? (Bits 06 an! n 7 } ' 
clear) destgnate the Basic Register Fife 

b " Suri^itr ^1^2^'^°^' > h * U "e . addressed 

by the E conten^ C o!%L 3 B 3 ?^ is 3 e^fB^^",^?, 5 " 316 - 1 
be set and bits 11 through 14 IhlU k , 7 s "' n 
BC Register to effer? thfc , b U be clear within the 
this froup Bits 08 U™J ^o^""? ° f a agister within 

-- "P, Bits 08 through 10 designating Processor State 

c. The Extended Register Pi To r-». tt 

independently of^Pr^ces'sor'statTdlsi^a ors* at'tn"^' 

the^BC^esi^naLH 63 " 1 ? 1 " 8 fr ° m >»• "S "" « 

delisted regis ter eg ,I?t, r f^L" 10 '\ iCr0 " Command 
the BC "giJIIr sdIc1«« »fc 2 * hr ° u § h ls ) > Provided 
(Bit 0-, se S t) e a r „rbo C hlhelc L^str Kh^r Ue ' 
conunand designators fBif- ii ^?lf^? and the Micro- 

V*en unassigned re*i s i rs within ll' s P eGlf / G ™"P U-/ 
and F) are referenSed^for II^a this group (C, D, E, 
be supplied 5o S^ration fhf t?^^^ 011 ? ' ^roes shall 
registers withir ?h?I * ha11 occur when ^assigned 

operations this group are referenced for write 
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d. The Extended Register File,. Group III shall be addressed 
for the Processor State, through 3, aer forming the 
operation at the register number resulting fron the 

inclusive or" of the BC designated rerister and the 
Micro -command designated register, (Bits 12 through 15) 
provided the Micro: command designators specifv this ' 

Group, (Hit 06, 07, and 11 set). The 3C Register does 
not participate for this operation in bit positions 
07 through 11 and the term "Boundary Crossing Mode" 
becomes somewhat of a misnomer. 

Boundary Crossing operations not described in items a 
through d shall be undefined. Moreover, ;;*■< te refer-Ac»s' 
which address the BC Register in Boundary Cros^ 
Mode shall not be hardware supported and' may result 
in machine malfunction. 

3.2,3.8 Control Storage Scan (CSS) 

The contents of this 16-bit register shall be under Micro- 
command control for read and write operations. However all 
Micro- commands, with the exception of * ROM, which address the 
£h)m e £c,?J ?° r i ? ur P? se of Performing write operations 
^i t I It sult \ ln clearing it. The ROM Micro- command shall 
clock the output from Control Store prober into the CS<= 
Register inaJ-K fashion, i.e. for each bit position having 
t* et ,J ata ln P ut the cl °ck shall cause the associated 
Flip/Flop to assume the set state when previously clear or 
the clear state when previously set; for each Flin/Flop 
having a clear data input the clock shall have no" effect 
?« J£ e rl^l °* the ? ssocia ted Flip/Flop. The data inputs 
to the CS., Register m the bit 09 and 10 positions shall be 
confined by hardware means to the clear state. 

The CSS Register shall be hardware controlled for clearing 
and clocking purposes during Control Storage Read Onerations 
performed by means of the Console controls as described in 
r; 1 ;?'^; Moreover, the set outputs of the CSS Register 
l*Jti + 1 P° slt ^ ons except 09 and 10 shall be hardware 
translated for the purpose of detecting invalid longitudinal 
?n \ L a \ ^quired h y Console initiated operations described 

The set outputs of the 16 bit positions of the CSS Register 
shall beavailable for selection, as inputs to the Console 
Data Register Display indicators as described in 3.10.3.7. 
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3-2.3.9: Console Address (CA) 

from the ALU. F^rorming read and write operations 

pro^deVwIth^^ *• CA Register shall be 

described in 3.10:3.2 P Console control as 

Each of the 16 bit positionsof th* r^ 

provided with a clear inpuf^dlr \ t- Re ? 1SteT sha "-be. 

as described in 3.10,3.3! single Console control 

The set outputs of th*» ia k,-+ • 

shall be available for selectioT- 1 ?" 5 ° f the CA Agister 

Addr... Register DispL^nKorf as^^Hf^ 4 

NOTE: When the CA Register i« „* a 
.in conjunction with the sit and ^?f :Un ? ep Micr °- command centre 

the Console controls; allowances fSr^iW avai ^ble to 
must be made in or b; means Sfhf^ 1 ^ conta ^ bounce 

sequences as required. Micro-command timing 

3.2.3.10 Console Data (CD) 

for^he-purp^ ^J!^ ^ ^^ control 

from the ALU. p«' worming read and write operations 

Each of the 16 bit 
rith a se 
in 3. 10.3. S. 



provided with a set P input°under rn 6 C ? ^^^ shall b, 
described in 3. 10 x I P Under Con sole control as 



P™ideVw1th\^ *>«*«« shall be 

as described in 3.10^6? undera single Console control 

22i;^% U Sb?a £ £r ^l^ctiSr^ i0nS ° f the ^ Register 
Data Register Display inSrl 2 SJ^J ^fc^ 

NOTE: When the CD Register i * „c^ , 
control in conjunction wUh e ^^er Micro -command 

available to the Console controls ,f? d Clear in P uts 
contact bounce must be made in ll\ all °wances for switch 
command timing sequences a required ^^ ° f the Micro ' 
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Eq^mffi^p EN6'NEERIN6 SPECIFICATION 

3.2.4 Extended Register File, Group III 

r^S's. ti^fk? e b th u i s n L r s °?L!r •«"*«„«*■ 

Integrated Disk AdaDter rL. - P I 1Cally a ? art of the 

a«|. is within thS P^re^" 1 ^/^^! 3 "' 1 I/0 
purpose, dedicated registers within tkiTr H , 

varied Micro-command Ld hardware control ?I$ U S Sh ? U pr0Vi ' < 
described by the -PprppH.J^c^^s'u^edta"!? 5 * '' 

of the Extended Roister File rr „n e rrr red 5° r im P^nentation 
All signals for which the deli united I£L a8 - d !? cri * Ml h "ein. 
preceded by a plus f+i ,7 ™ !£??? u abb r evlatl ons are 

descriptions when i the loeicaJ 1 ?hf C ^ 1Ve P " the ass °«ated 
for which the desionat^ tSU * I- ^ hl Sh) state. All signals 
minus CO Sim shif? h^ a ^ la "°? s are Preceded bv a" 

when ii ihe 1 !o g icai n o b Clow) tl s V t a P te e f *" assoc "ted descriptions 

pro^idSg'regL'feraddress'^data* 6 ?"■*>*«•• P«-PO S e ot- 
to the Extended ReBistlrFi'^r ??"? tro1 inf ormation 
Of fanout to ten ^lir loads of ttS"?Tl ? V""? 1 be Capable 
by the appropriate documents listed In 2 f U K M descrlbe ° 
the exception of the Execute sisals Scribed inT?'/^ 11 
this output facility from the CPU shall cSnntJf- ' 1 , 1 

h o^V^uch^hat no a m o d X*' * P'oc^sorsrates! 1 ^ 16 

CPU?'to provide 'fanout «Sah?l^" lr ? d ' ° n the P«" ^ 

loads o/tnl mi Family^ All s'ch ££*<*%' ° f tW ° unlt i 

Processor^ate^TrJ ' "T V*** ^ °" thTf^u "V* . 
receivld^fecte^^ 



3.2.4.1 Execute 
These 4 



These 4 control signals from th- tptt c u^ti u \* 

♦EXCT-0 through +EXCT-3 a 'd sha?,"", -ft'I* b ?.. a "! eviat ^ 
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the CPU rwitli the evpnHn '1 !^ g '°**?«t -satiate from 

signal described irirrr^^wMc. 5 ^^?^ 5 ^ I/0 
Processor States thrm.Jfc V' - Ch shal \ b ^' shared by 

station of the H^^f ^L%e\ C ^?^f ^^^ISn^ 

except during minor cvcles E8 and E9 tates °' through 3 . 
Consecutive ..Cycle operations E9 associated with 

For timing relationships, see Figure 7. 



3.2.4.2 Extended Register Number 



These 4 register address signals fro-* the rpn .k n u 
abbreviated ♦ ERNG3-00 throufh ^RyGS'-o? a*H =h^? U be 
represent a register number for ^ich"ef5« nn ^ ,, ,/■ - 
the left-most bit and +ER.C3-03 shall be^'SfgJ^st'bi-t 

(1 of 16) as-designateS unde ^ Format^Mi?^ "f 1 "*' " Umber 
control according'to the descriptions in 3 f^T^f , . 
and 3.8.1.1 itpn ^ ^o-r o« j S n ^• 2 «3.7, item dv ^ 

respeotivei;. ?he ; E R°ra nTVh ry C K ro5 J' in g and Normal Modes 
■ shall corre^to bft^s tions- "ll SS? ,i « Mft; '; v 

of the Micro-command and' BC Register formats. ' res - Dect ^vely, 

. , For J^ 11 ^ relationship, see Figure 7. 
3.2.4.3 Extended Register Out 

o-utp&t from th^ Af it r^« • • »r , - resent: ^ the data ^i;4i 

be t ? he SsS-ios'tU^^BlsrsLSr asu.^S:??."}'" 



-ii rcu -,n ;. 
tnrofe<?h 3 



ALUvto- the P Extended Re^is?er ?[le ^ro^ r r?? " d *J* r f «* rs «>e 
Micro-command control? ' 0Up IH underFo 

For timing relationships, see Fi 



rraat 1 



ee Figure 7. 
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3.2.4.4 Extended Register Write 

^RFGlu^^d^han'i^f^L^™ ! he "U shan be abbreviated 

Ill, for the purpose, of performing a write^eference?' ? 

This write control signal chaii u „t. , , 

through 3 and S hai a during?," 7 - Process ° r States 

which an. AND, CLR, EOR.'lS" ^B? Id? S tH or"?™^- 1 " ln 

xTde^icnat^ 60 " 1 ^/" WMch th * ="™*d ^ e i?t e ^ViU 
is designated according to ^ ? * 7 4 +^ m j t , : Ie 

c, for Boundary Crossing andNormai >,^J 3nd 3 - 8 r 1 - 1 . item 

in the case of SDB and SDK Micro-co^ands ' "rl^l™ 1 * ' . H °« v ". 
to ninor rvriA pc ,*,,,.,• *->■«- iv ujrunanas, translate** . -- 

or Register 0otionread 8 ^?- , ° r CyCles in which Ma i« Storage 

signa! shall^oras^e tractive stlt^f^, ^ tHiS 

wi»c me active state until Timor cycle E5. 

Fpr timing relationships, see Figure 7. 
3.2.4.5 Clocks 

™"c K foo? 'cLOcL^o'^mr^ th ^n C ' U Sha11 be abbreviated 
shall provide the means lor establf^" 6 ?- and +CLOC;< - 80 »<» 
tiaes during every m^or cycle * abllshln « flve unique phase 

P^oL%s f or e st t a?e^O C t°hr t o r ^h S 3 g an a a 5 sh^rb be * h "°* >r 
et a * ia.„j,- j 1UU ^ U •* a na snail have their artivo 

state leading edges senaratAri hv ;~*~ 7 UICir active 

of the duration of%hr^r d cxLe\1 r Ieif .nat^ .° ^- 
aforementioned abbreviations Thus tht t £ !* ed b % their 
+ CLOCK-00 shall occur h\ a - ! the leading edge of 

♦CLOCK-20 shall occur after ZoVT^K^ - each minOT c >' cie * 

expired, -CLOCK-40 shall oLur a -LrSt^ 01 * C L°^ haS 
cycle has Avr,ir ri 1 + t ?? alter 401 of each minor 

■clock sfanf^ I e V 1 ' etc *. After the leading edge each 

clock signal shall renain a ^t;„« x- • wU K c » eacn 

tn ™* «r *u - Ie " iain - active for an interval pnnai 

to 30* of the minor rvrio ,-),.■,.,. + ,♦ ^ . 1UC1 vai equal 

of t 5» of the ninor c£cl e duration.' SUbjeCt t0 ™ rt »"°"» 



3.2.4.6 System Reset I/O 




operating states for control and^dat, „VJ ^ ab ! lshln S initial 
within the Extended Roller rile^^upliri^itltlir" 6 ' 



'**wjmtomamitxwM*'i : 



^^mn<ifmmkt^xwcj!m^i i m : -tiWiVitm ! i 
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cation Veach^we^ 

of. each Reset/Load sequence proven '^"J" 8 ' the initiali.atior 

Maintenance Mode, dur?ne the A%ili?t- the . Cons °le is not in 

sequence and during S° 8 ^D?e«i™ ^ Z rt 10 2 ° f each Auto-load 

Reset switch as delcribed in 3 10 3 f th 2. Co " 50 ^ System 

Out signals described in 3 2 43 J'Ji k ? Ext ? n ded Register 

minimum of 300 n/s prior in i-L „ .* U be lna ^ive for a 

Reset I/O signal and shin r^»,- C * 1Ve State of the ^"em 

of 300 n/s after ?„e System R^? #*« , lve f ' a m t ni *™ 

the active to the inactivlsta^ o? gna - has chan Sed from 

Reset I/O signal ■.h.ll C » V L^ii ¥ ? l ^". Ct iSU%I 1 '; t y. 

of the Clock signals described In 3. 1 2 / ?4!'s 1 ! hthe exCe P tion 
3.2.4.7 Extended Register In 

s^?s e o£ 4 16 da p"riiS! 1 s S i | n %S%^ '5^ be divided -to 4 
to one of the Processor slate 1'th o^*? S ?v COr I es P ondi «8 
associated with Processor State oS\..k? e ? et -, 
+ERI0-00 through +ERin-is ?tT ■ s • • be abbreviated 
similarly abbreviated such that Srj° in « 3 SetS Sha11 be 
correspond to the Processor 's^tf? £ Jhpou«h1, iC S^k" 
second and third numerics shall correspond 8 ^ l^ n t-l he 

^"^^input'si^als^?! »•"!«?■■»«« ^VtiL each 
forming data ??ansfeS frn^ ^ ? r ° V1 ^ the means for Per- 
Croup fll to ^T^U^LTpo^rSg'^^S F ontll 

selert*>H f rnm <-u^t^ £ * • . xu ^^gnais snail be 

transferred to ^ '« ln 5 ut data si S naIS and shall be 

For timing requirements, see Figure 7. 
3.2.4.8 Extended Register Read 

^RFGlRS^nd^halfindfcate'thrl 116 C ^ sha " b * abbreviated 
Micro-co^and ^^^S^rth.^^SdXgiftS'lifS'-SJoi,, 
III for the purpose of performing a read reference; P 
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This read control signal shall be shared bv Processor 
States through 3 and shall be active durin" all minor 
cycles in which a CLA, LAB, LAW, LAW\, LB1, LBW,- LB:,'\, 
LDB, LD.V, or LDW\ Micro -command is executed for which 
the Extended Register File is designated according to 
3.2.3.7, item d and 3.8.1.1, item c, for Boundary- 
Crossing and Normal Modes, respectively. 

For timing relationships, see Figure 7. 
3.2.4.9 Request 

These 4 control signals to the CPU shall be abbreviated 
-REQ-0 through -REQ- 3, individually corresponding to 
Processor States through 3. These signals Aall nrovide 
the means for accomplishing resource utilization -ecuests 
as originated on a Processor Stave basis within the* 
Extended Register File, Group III control logic. 

These control signals shall be accommodated at the set 
inputs of the associated Busy Flio/Flops in the B/A ~e<rister 
as described in 3.2.3.1, item c. 'These set inouts shall 
be ^synchronized to the extent that they shall be disabled 
during minor cycles E6, E7,E8, and E9. 

When the associated Processor State, through 3, re-uires 
a major cycle, the ap^rooriate Request signal shall be 
active until a major cycle is allocated as indicated bv 
tne_active state of the associated Execute signal described 
in 3.2.4.1. When the corresponding Reauest and Execute 
signals are simultaneously active, the 'allocation of an 
additional major cycle for the associated Processor Stat* 
shall depend on the timing of their simultaneity with 
respect to ^synchronization of the B/A Register as 
described in 3.9 and Micro-command control effecting the 
contents of the B/A Register during the current major 
cycle as established by firmware conventions for each 
of the Processor States, throuch 3. 



3.2.4.10 Attenti 



on 



^J™ n C °™ 1 . Slgi ; als t0 l he CPU shail be abbreviated 
-ATTN-1 -ATTN-2 and -ATTN -.3 corresponding to Processor 
states 1, 2, and 3, respectively. These signals shall nrovide 
an additional means for accomplishing resource utilization 
requests as originated on a Processor State basis within 
the Extended Register File, Groun III control logic for 
Processor States 1, 2, "and' 3." ■* 



torn 4Q0M& 



Eq^mentQi^p ENGINEERING SPEaPICATION 



882000 




■3.2.4.11 Priority 



These control signals shall w 

inputs of the associated b4v t^ C /°? odat . ed at the set 

Register as described in * J * V^P/Flops m the B/A 

shall be resynchronized rn '-** ' lt6m C * The se set innuts 

disa b l ed during mino^cycLs^^lr'pf^ ^ ^H Se 

y e5 t0 » E7 » E8, and E9. 
When the associated Proce^nr <:♦'«.■,' 

a major cycle, the appropriate Ar^L', 1 thr ? u ^ h 3, requires . 
be active (but enabled at the e ^ tentlon signal shall 
Busy Flip/Flop only when the corW^- t0 th ° associated 
flop is in. the cleared state « Jff^J? 1 !}* Active Fli P/ 
item c) until a najor cycle if J? SCrib ? d in 3 -2-3.1, 
the active state of the Issdcia?irf°5 ated 3S indi cated by 
described in 3.2.4.1. Vhen tht ted Exe cute signal ■ 

and Execute signals are Tilultln^^ S?0ndin ^ Attention 
presence of the cleared statl nT+u Sly active in the 
Flip/Flop, the allocation of a aSf^ SS °f iatwd Activ * 
the associated Processo^Statr 5 hfni° nal , ma:|or <*<=!« for 
of their siraultaniety with refner? J denend °* the timing 
of the B/A Register as descrih^ ? ^ J^^^ronization 
control affecting the conlen^ of ?he b/a^p H f c ^-commaad 
the current major cycle as esta bLL ( A 5 e & lst er during 
txons for each of tL Procel^ 1 ^^,^ ^Z^^n.en- 



JprtV*.* *^? 1 si Snals to the CPU shall ' i» A ■ uu • 
+PRI-0 through +PRI-3, individuaiw > a be abbr eviated 
Processor States through 3 Th.se "[^Ponding to 
the means for accomplishing h J™ s }Snals shall provide 
use of the common resources* o i P thFnVl 0n i tely "greater 
through 3 by means of efLsiisMnS J*- ° f . Pr °cessor States 
ation on their behalf ?hfc* IV ? Pl ?ority Modes of oner- 
on a Processor State b as £ withif-Jhf f^V 36 "^nateS 
File Group III control lo'ic but shall E ? tende * Register 
conditioned under Micro -rnimnJ^ shall be individually 
the associated EnabJe Pri^^ii"^? 1 ° n ? y * by "*«* of 
Register as described in 3^3. S" ! item T ln the C 

The active state of theso p ri - rtT , ' 

«rfV h ,?? the ass ^iatea Processor ?, lg : al u Sha11 be effective 
E ^ b ^ Px-iority Fiin/Pio DSin 0r *if tate has °oth its Busy 

fcr n e C a^ n p e ° f these Editions shall be' State ; The 
tcr each Processor State thrL^ e res >^chronized 

the Resource Allocation »et^t lesc^el j^. £ ° 
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3.2.4.12 End of Transfer 



Reg!s?e a r e m°e ^ro^f?' StatS baSlS "^"^Extended 
ivegxster Mie, Group III control logic. 

During each major cycle allocated to Processor States 
through 3 the state of the associated bf* of Tra^fer 
signal must be stable during, and for 200 n/_ -rio^lo 

onf CUtl0n ,° f C u 101 and CI02 "Micro-command; il -der' 
to obtain predictable results. Mien the associated 
signal is^not synchronous to the extent just described 
the execution of CI01 and CI02 Micro-commands may result 
m machine malfunction. y r<3Sult 



3.2.4.13 I/O Exit 



Iloix?T n fnH S n ??°i si P* 1 from the CPU 5hal l be abbreviated 
+I0EXIT and shall be shared by Processor States through 3. 

This output control signal shall be active during the 
execution of CI01 or CI02 Micro -commands only ufder the 
conditions described in 3.8.12.5. uni /» unaer the 

For timing relationships, see Figure 7. 



Pferm 4Q0aHtik 



r«»»siww««»taMKWBKra^ (M0 ,| > 



ISKSS^KS EN6,NEERINS SPEaF.C4T.0N 



882000 






49 



3.3 



Register Option 

four R p^ e L°rei:?ed h ?i' X ^ f"?? 1 ^ 1 ^ divided" into 
Features: related ^ the following Selectable Register 

The Relocation and Protection Feature 
The Basic Storage Protection Featurl 
The Job Accounting Feature 
The EGC Feature (Register Set) 

The Relocation and Protection Feature anH *„«*,- c«. 
Protection Feature shall be mutual^exclusi've t0raSS 

I^ll'^ovid: tne ^anslo/acco"?^?- ' theSG f "»™ 
operations as described £'3? 3 Mwh's^"*^" 6 ^ 
majority of these onerations shall be »« J; k a The 

features mL? ^referenced Sn^ 8 , 1 ." 6 ™ " Uhin these 
for the puroose of trlnsfrrrW a """"Command control 

the_ Register SptL n !TLlor^cLsh b a ?l W brr' he - ^ a " d 
similar to Main Storace refJr^if sh ? 1: . be required 

references under mlT^llTTo^ro^lllV^ 011 

in1% r ?rir t % d e fl s ?;^^^--I«-ference a s 11 a^d escribed 
j'jrr- «■*•«■• i.c^stor untion read ref^renr^c cu-n u„ 
differentiated from write references im 3^ m- 

^crlb^n^ 

£2',*..?., S si ^L.^Si^?s-^ th ,%s; t r'* of the 

the regxster nunber according. -to the following 1 forma?: *' 



CS) = 



00 01 02 03.04 0.5,06 07 08 09 10 11 12 13 14 IS 




of w-bit hexadecimal notation " the P ur P°" 

b. Bits 04 through 07 shal' snerif,, *k« t ^ 

set within a feature ae™^F™Vf.. fe 2 ture > or register 
hexadecimal notation.' acCordln S to the following 



Relocation and Protection rp Jf ,„„ .'<-. ~ ~ „. 

Relocation and Prntprt"™ feature. Segment Tag Fi 

vocation --il^IJi" S:SS := "leSt^cation 



File 
x 



Table 



Ft*** «>OOS»«A 



""^"^"su'emamnmiinimtmanaaretm m 
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d. 



^ Rlgis?er° n ^ Protection Mature: Address-Mode 

4 ' Register 011 aridProtectio ^ Mature: Parity Error Tag 

V- t^a Stora f e Protection Feature: Bounds Registers 

7 ; Notus^r' 1 ^ FeatUre: Job Accounting Renters " 

A/B- fpp l ea l UTe - : Main" Storage Data Register 

r/S: ir?l e * ture: Log Agister 

P>S: S Feature: Generated Check Bits 

fc/F. ECC Feature: Read Check Bits 

Bits 8 through 10 shall specify a Pressor State 
when referencing the Segment Tag File" {" Protection 
Sterf 6 | ound ^ Agisters and the Job A. ^?ing° 
thfse bits shafA 1 * other /egister Option rex.renSIs 
aThe,™ ?n 5* 'i UnUSed but shallbe referred to 
as bemg in the clear state for the purpose of l*-bit 
hexadecimal notation. ; • F IU DLt 

?i it 2f 1 ^w? Ufih H' sha1 ^ s ? ecif / * register number 
Bit? i? I* he V?f er ? n * ing the Se ^ent Tag File. 
Bits 11 through 14 shall specify a double-word 

Table with U M er if 6n r ?| e f enci ng the Segment Relocation 
?n JL i? b V 5 s P e "fying the left-most word when 
set stzti *"*??*?? a J? d ^ he rl ^-«°3t word when in t"he 
set state Bit 15 shall also be used to specify the left 

se S t statf ^. the 5 l6ar State and the ri g h?-mostword in the 
It t k ! hen referencin S the double -word registers within 
the Job Accounting Feature. Finally bit 15 in thlciear 
state shall specify the Write Restriction bits and in 
the set state shall specify the Read Restriction bits 
when referencing the Protection Matrix. For all casls 
^d fo? S an b cf,^ • hiC ?. b £ t Z. 11 - thr °^ h 14 are Unused! 

Sey shall be releir^ h i Ch bl ? - 11 ^ TOU ^ h 1S are ™"*e*> 
tney snail oe referred to as bein<* in the vi^ar c to* a * 

for the purpose of hexadecimal notation^ 



fw* 4oa*4t& 



maHKMMiMKsnpjtt: 



'*U^^'m»^m-»tt^fcttl*^ 
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3-3.1 Relocation and Protection Feature 

^fn R IJorage°Sddress r cat!ba?tf!f U J e ^ hal1 ^^tha 

the implementation of a"™* fae Fi^ Ugh I ^° Ugh 
2S6 4-bit entries tw» ? u"5 g Flle containing 
Segment Tags* shah J^v! t ?ll f X* lw " ' r « fe "ed to as 
each of the corresponding 256 f 6 bifr e ? t ? lsi0M to 

to^lnn ^ an ? ion sha H be accomplished with respect 

the rightmost !e -bits -h^Tf 6nt a Segment Ta " and 
This J;bit%^^\ m .. i rbT , fS^^ 1 3 B C S-"*- 
refeVreTto .?* £'< &% i^-^t.^&^n'i;. 
8-bits .hill", reTmj ! ""'I 3nd the "g^-most 

b ' Ws"*^".^ 1 be P"f°™><l on a Main Storage page 

CThus,-?hvsi C a5 "£ ? a ^ a Sha JL COnsist ° f 2S « by?S. 
J»i.=ki. .t - Storage Addresses shall be 

to th^W ,'^. 1 * V'fV 1 "* 11 ° ^e* fin" fas "being " 
thelu-b^srerAddre's's 4 ; ser ola^n ^T^all 1 
RelocIriJn T re ab f ir nC ?he ?** h S- ",""« ta &*.*«« 

20-bit S^Jf I d drel s %h^ a b^ S a d a e Trri^°- ] us ?i fi f e d the 
zeroes extended) to the right-most 12-bit cutout £ 1' 
Segment Relocation Table. output of the 



Form 400S4A 




^S!^fr^^ ENGINEERING SPWIFICATION 
equipment Grcyup »■>■ - 



fit illiiifl . ....^^ 



Sfcwt 




c. 



^»ihimi5!4 .^i ^e.ieu-jnost, i^-bitsr. These f" "r#sfnV4f 
operations shal.4 be;base\* x>njhe System Aprils * 9f ''*> 
designation of 1 of 16 Min^torkge ^p^ts tomrlsBd 

see : n3,;3. ; l,2o t and,i,ts j aceoi^panying 4iagr5ro). * KM 

■.,■-' s - - , , • '"* ■ * t >va re 

Storage. Protection s&ail fte iccpWiihe'd 1 tfi'riffg the - 3t 
oouijesftf P , erfem^, &:J r^oca > ti,on,,''b : / ine^s ifSrM^ 
qheoics^ o>pi vdng, the Validity bit'.con ^ineX lWt^osY^ 
lar-each Segment, Rslpcat^on V&ta*' ejiW f fcy! *eanF ?f ??: 
h^ixs checks ^yo^vdnVthe o^g& V^^ipuni 
pagen^berf OftX&ft. design. ate d wi.tfc^ifceJ\^^stLWd 
of each Se^^t Rejpp^tion, Tajbip ejitW- »SJ fgf ^ f / 
Page, £is,^Uce^ -t- PPri tion pf zfg System, ' ASG&etfV^^Atf on 
by- jeans. P^Mru, -j., checks ^nvoiyin/^^^%d 
Write ^svt^iL.cti.^^^ con*t£in*4 ^fn^h^^Scfri'on 
Matituo.*n lf ameers ^^ata, aji.d' SegSt'^k'baW/^ " 
fei^cla^fe^i^, Sj2 e. S.-3..1.2' and iX 1. ra^fleW 

try -^eqjiqnce^^qp.ntitQl Storage AddresY i^OWSfe 
end^af^he current fivajox c^cle ..aUqciftel ^^oc&W 

hms^beeft^rfp^meil fQr,.t^e. ass^iate^ lti£^§§2Ti?3?^ 2 J v 
It^T^t* -^ta*#>eration*> refitIv^^t5?Viain 
btprage Addressing violation shall be considered total iv 

& torage Addles ^r "XO 10%^ , 



"dtl OilS 



8 ^H^M^^%%^Vr^ 4 u ll n A Console State operations 
shall not jus rtroVi'derd; 3 ' n °^ e! -' f ?^? sh?M h.- - " 3 

-*"■.- ---n.e.1 ^i a T^or'-^er*- ° ** ^ f , v. ... , ,• ., , " *' ■ 

d. Rel&Catiek'-anX]^^ .ftf ^~ 

conditioned^ w » ftT-ec^tqr 'Stat;ISf|.a:-iy:illli tner 
?| 1 ^ A ?dres sdMp.de vRtaiste Tt The content* .P? the 
ld ? &*t AddressrMode Register shall specify; neither ess ' vr 
relocation nor protection, relocation only or 

-' ita operations ini.'ni.r- .'.■". *?.,•" "^..-i ' '* ' 1; " } t ^ni-Jle 

K»*h-.ron>«* Car r§lp C| a|ioh,. f pn|rpis;the Ad^ls§-fipd| y 
togisttUFrlf unc$i9D , *hal 1 fce ' ^cofeblisied^or Wnso ll^ h 
mlant n P / T ^ Zl r nS involvin * Main Storage references by 
^sTriSeVin 3?lS?3?12? ln St0 -^. Relo "te/Off switcL 
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3.3.1.1 Segment Tags 



259 Segment Tag Registers shall be provided by the 
Relocation and Protection Feature, not including the 
ih£i\ left ; mos f extension to the S Register which 
shall be. under Load S Micro-command control as 
Sg^VvJiiS: 1 f ° r ^■■■P-'PO... of accommodating 

a. The Segment Tag File shall consist of 256 4-bit 
Registers with one-for-one correspondence to the 
registers within the Basic Register File. 

?n r d?f f ach D minor c > rcle associated with a major cycle 
in which a Register Option reference is not performed 
the Segment Tag File shall be addressed B^brmkt i 
Micro-commands identically to the Basic Register File 
as described in 3.8.1.1, item c. Mo re over? Format 1 
Rl/i^Tv^ dS sh 5 n 5 e illicitly capable'of performing 
^!r,^ t 1 n. 1 read u and Write ^ferences in which the 
Segment Tag File^shall participate as described in 
5.8.5.1 and 3. 8.5.7. Likewise, all Format 1 Micro- 
commands which perform write references to the Basic 

of 8 ihI e I £• l e ± n ha ^ im Pj icit ly transfer the contents 
of the 4-bit S Register Segment Tag Extension to the 
appropriate register number within the Segment Tag 
File, whenever Micro-command execution for the 

?nn? Cia 7DMn j0r Cy u le ^ egins at Control Storage Address 
auua 16 , (KNI), or when immediately preceded by an IDX 
Micro -command as described in 3. 8.5 .7. 

During each major cycle for which a Register Option 
reference is performed, the Segment Tag File shall 
be addressed according to the contents of the right- 
most 16 bits of the S Register using the following 
hexadecimal notation: s 

Processor State Register Numbers 

J ' 0000 - 001F 

'';■• 00-20 - 003F 

\ 0040 - OOSF 

A 0060 - 007F 

t 0080 - 009F 

f 00A0 - 00BF 

% 00C0 - 00DF 

7 00E0 - OOFF 
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c. 



b. 



wrUe'rllerences't;^ d * ta ?*^*> Agister Option 
wxxte reierences to the Segment Tap Filp- «han nn1 „ 

make use of the outputs from ?he rightmost 4 bi? Y 

P re fe"e 1 n n ce S s fro t !j e th D R ! 8iSter ?" d R^ister^ption'read 
zlroS tothJ n l he ? e 2"! ent T?3 File shall transfer 
12 M? ™J»? Fan- In Network in the left -most 

4 bit t posUion s n ?• Se8ment Tag data t0 the "8ht-»ost 

The CAandCDSegment Tag Registers shall be subiect to 
Console controls to the extent described in tio'l. 2 
ana 3.10.3.5, respectively. 

reals ters Mi ^?r C r m f^ d . COi ; tro1 of these Segment Tag 
registers a >qll be limited to the extent reauired 

incite •incremenral capacities. *' Md Sha " a6t 

The means for performing Register Option references 

Ta lL U r C n IO T mmand «»"rol%haU not be vrovllet for the 
CA and CD Segment Tag Registers. , " ' 

tU*th- p! 8 R^,- J 38 5 egiS -K r J ^ aU °Perate identically 
l~ u- Register described in 3.2.3.4 with resoect 

haVo^^ 

I™ PE , Se ^ ment Jag Register shall be read under Micro- 
command control only by means of Register Option read 
references for which the right-most 16 bitsof ?hls 

sa?h S ^f^ re equa i J? 040 °16' The data format lor 
such references shall conform to that previously 
described for the Segment Tag File in item a nLelv 

^Z^-^V ^ 051 U bft Positions? Segment y ' 
Tag data m the right -most 4 bit positions. 
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The Segment Relocation Table shall consist nf i* ta w* 
register, formatted as 32-bit double" -words' as follows:' 



QQJQi "In? 



p u 



01 



SLt 



MAXIMUM PAGE 



3lS„QQ OIJO^: 



WORD 



■° ° ° RELOCATION CONS TAN: 



■WORD- 1 



»I?2?iS^^sL p 'si,1s^•r^^ , i i,, stor -«- ^«" 

basis, the Segment: Relocation ?able sL?? * Se f™ e "t/Page 
its Maximum Page (Word bit! Art! i N addressed and 



SYSTEM ADDRESS 



SEGMENT 

TAG . 



4 BITS 



SEGMENT RELOCATION TABLE 



f 



DISPLACEMENT 



PAGE 



BYTE 



16 BITS 




r 






i 



SEGMENT TABLE ENTRY 





fTRY I 

i~-J 



Upper Pa 
No. Check 



a 



• ! 

I I 

i. J 




RELOCATION CONSTANT 
_*.[ pAGE 




12 BITS 



BITS 
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a. 



For the^purposQ of performing Main Storage Address reloca- 
tion and Mam Storage protection on a segment /page basis, 

c^n !! t5 ?t ea <* ent f> r ^ the Segment Relocation Table 
shall be specifically utilized as follows: 




Page Displacement portion of the System Address, a Main 
Storage Addressing violation shall be detected. 

P e 5l 1 ^ c ? tion c '°nstant (Word I, Bits 04 through IS) shall 
be added in 2 's complement to the Page Disolacement portion 
of the. System Address to provide the left-most 12 bits o* 
the Physical Address. (With resnect to the 12-bit 
Relocation Constat- % the Page Displacement shall be added 
right- justified, w A . zeroes extended). 

The "P", "U", and "L" designators (Word 0, bits 01 through 
0-3} along with the two fields of zeroes (Word 0, Bits 
04 through 7 and Word 1, Bits 00 through 03) shall be 
unused. 

b. For the purpose of performing Register ODtion references 
under Micro-command control, the Segment* Relocation Table 
shall be addressed by the right-most 16-bits of the S 
Register according to the following hexadecimal notation* 
SEGMENT RELOCATION TABLE REGISTER NUMBER 

Double Word Entry Word 0/ Word 1 

'? 0200 / 0201 

1 0202 / 020 3 

i 0204 / 0205 

3 0206 / 0207 

I 0208 / 0209 

J' ■ ■ 020A / 020B 

% 020C / 020D 

i 020E / 020F 

° 0210 / 0211 

■;■'. 0212 / 0213 

£ 0214 / 021S 

* 0216 / 0217 

}: ' 0218 / 0219 

p 021A / 021B 

£ 021C / 021D 

n. c F 021E / 021F 

• f t ^? e g me nt Relocation Table shall not be physically present 
in fields _ of zeroes"positions (Word 0, Bit 04 through 7 and 
word 1, Bits 00 through 03) and Register Option write ref- 
erences which transfer non-zero values to these bit positions 
within the Segment Relocation Table shall have no effect on | 
these fields. Likewise, zeroes shall always be obtained I 

for these fields when Register Option read references are 
performed from the Segment Relocation Table. 
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3.3.1.3 Protection Matrix 



a. 



The Protection Matrix shall consist of 16 16-bit registers 
and shall provide the means for performing dynamic Main 
Storage Protection with, respect to privacy (read restrictions) 

on the' bfsis y o^ndfvn St rS ti0nS) - This S * a11 be achieved 11 ^ 
on pie oasis of individual Processor States, through 7 

thrMf^ ln ^ VldUal Tead and Write restrictions for each of 
the Mam Storage segments as defined by the Segment Tag 
(designating a segment number) portion^f the System Address. 

When Main Storage references are performed on the part of 
Processor States through 7, and'the read or write nature 
k5 H references to the designated segment are restricted 
matrix ^ m^^^^ the A 5^ rr ^pondihg bit in the Protection 
matrix, a vlam Storage Addressing violation shall be 
detected. 

The^ functional arrangement Of the restriction bits 
within the Protection Matrix is shown in the following 
diagram for which segment numbers of through F in 
hexadecimal notation correspond to bit positions 00 
through 15, respectively, in each of these 16 Processor 
State related registers. 



SEGMENT NUMBER 



Write Restriction JL 

X 



1 



2 |3 



6 



8 | 9 I 101 111 12 13 



14 IIS 



PH 
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For the purpose of performing Register Option refer,. roc 
^ de ^ Ilcr ?-cominand Control, the Protection Matrix 
shair be addressed by the rightmost 16 bi?s o£ the S 
Register according to the following hexadecimal nolat^ on 



Processor State 


1 
2 
3 

4 

■ 5 ■■■■■■■ 
6 
7 

3.3.1.4 Address -Mode Register 



Write 



Register Number 
Restriction/Read Restriction 
0100/0101 
0120/0121 
0140/0141 
0160/0161 
0180/0181 
01A0/01A1 
01G0/01C1 
01E0/01B1 



The Address Mode Register shall consist of 16^bits and *h ^ 
provide the means for conditioning d-na^ic relocation j£ 
protection operations on a Processor S^te basis f 

St fo^ a ch^^ces!irlLS a ^ SKSg" ? 7' ^' W t0 * 
byte and a "Dy designator MrLr'e^^rocessor^ I^^ 051 
through 7, m the right -most byte in the following format 



00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 




P*m 4002-iJI 



When the "R" designator is clear, neither relocation 
Mafn P ^ teCti °L5 ha11 be P^fornei Trie 20-bi? Ivs?er 
Main Storage Address shall be used directly as the 
S5X 1Cai A ^ ln Sto F a g e Address. The detection of Main 
Storage Address violations shall have no effect! 

When the "R" designator is set and the "D" designator 
oc C £ eaT ht Yn 2rZV' [ r n Stora ^ A ^" relocatifn shall 

?o a io-Mt Ph;siLl 7 I^ m AddreS 5 Sha11 be converted 
Th« Alt t- Phy i\ c . al Ad dress as described in 3.3 l 2 

hale no% C fff\° f Main \ t0ra S e A Wress violations shai^ 
£1 \i o effect except when the "V" designator is cle-r 
5M^ thC assoc i at ^ Segment Relocation TSble Jn try in 
andtain'^o hardwa T e tra ? *^ence shall be per^orLd 
and Mam Storage write operations shall be disabled. 
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c. 




When the "R" and »»n*i a~~ - 

Main Storage Address £?££?«* ° TS Ft both set - dynamic 
detection If a" Main Itor',!» A^ ha11 occur and *»»» 
result in a hardware tran-!o,,^ dreS ? -^"ions shall 
write operations disabled. q "" " lth Main S «"6« 

The Address -.':6de Resistor rk-n k , 

^t^-^^en^i ^r r- ^xi.*.?** 

o? the S Ki^J?^*Z^-™s t 16-bits 

The contents of the AtlHrpcc w„j - 

cleared by Syste^Resetaf describeTfn'L lO^* 
Basic Storage Protection Feature 

provide the means for aCco™?ich^f S / egl ? ters ' a »d shall . 
protection, durine write ™?» if? g d>,namic Ma in Storage 
Processor States §• 6 Ld 7 r^ ?S ° nly ' on depart of 

?sWt?.» Sf mU '°* " J " Sroilg^agl^conl^JLg-f 



00 01 02 03 °* OS 06 07 08 09 10 11 12 13 14 Is 



Upper Bounds 



3 



Lower Bounds 



1 



Por^r^^^^e f r e l„V^\o d K |r^%s a ??^ i r\ Maln 
designate a mini*™ Mainlcorage^pagTn^ber!' 1 ^ 

Storafe page as performed^ th^pS?^" that . Mai « 
Processor State, When rt. 1». part of the associated 
Register are equal to FFO £?£%?* ™ Y Bounds 

be disabled for write refe&,'<-« S» S * ora Sf Protection shai; 
the associated Processor St!te? performed ° n the part of 1 

?he ri p"f r ro1 Procefs^ttarei 1 l**"??' I"**™* °" 
the appropriate bomas RegLtlr shall hi th V 0n £ ntS ° f 
left-most 8 bits fnaoA „?.%£ ? shall be read. When the 

Register are greater^hhn^ contain = d in the S 
filld or less than LI i the associated Upper Bounds 
,,j : less than the Lower Bounds fioiH £ m,;. c» 

Addressing violation shall be defected A Main 5* Stora S e 

at the end of .fK^^%.? h '.R "^ ™> 
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3.3.3 



c. 



Mam Storage write reference. Once the hardware trap 
sequence has been performed for the associated Processor 

u^t l' 6 ' °JJ* ^ he Main Storage Addressing violation 
shall be considered totally under Micro- command control 
beginning at Control Storage Address X010 16 . 

For the purpose of performing Register Option references 
under Micro- command control, the B ounds Registers shall 
be addressed by the right-most 16 bits of the S Register 
according to the following h3xadecimal notation: 



Processor State 

5 
6 
7 

Job Accounting Feature 



Register Number 

05A0 
05C0 
05E0 



a. 



b. 



The Job Accounting Feature shall consist of 8 32-bit registers 
corresponding to Processor States through 7 and shall 
provide the means for accounting for all major cycles 
allocated to these processor states on an individual basis. 

During each major cycle allocated to Processor States 
through 7, the contents of the appropriate Job 
Accounting Register shall be increased by one except 
during Register Option references to the Job Accounting 
Feature itself. . 

For the purpose of performing Register Option references 
under Micro-command control, the Job Accounting Registers 
shall be addressed by the right-most 16 -bits of the S 
Register according to the following hexadecimal 
notation: 

Job Accounting Register 
Processor State 


1 

2 
3 

4 
5 
6 

7 ■■■■■'■■ 



Register ] 


dumber 


Word 


/ Word 1 


0600 


/ 


0601 


0620 


/ 


0621 


0640 


/ 


0641 


0660 


/ 


0661 


0680 


/ 


0681 


06A0 


/ 


06A1 


06C0 


/ 


06C1 


06E0 


/ 


06E1 
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.When the.. Job Accounting feature is addressed under Mir™ 
command control for the purpose of performing^egis'ter 
Option write references, the entire 32-bUcontenis fWord 
left-most 16-bits and Word 1, right-most 16-bit^ shall be 
cleared within the appropriate Job Accounting Register 
regardless^of the Word 0/Word 1 designation (BUll of the 
Iegis g ter er) and irres P ective "of the^ontents of the D 



3.3.4 ECC Feature (Register Set) 

][* 5 /?f i K?! r s «V?*?°ciatedwith the ECC Feature shall consist 
of 4 16-bit quantities for which the format and function 
are described by the applicable document listed in "l? 

shllf nrov?^°^ read ref ? renc 5 S J under Micro-command control 
set Irnill rmr% mean f £ot addr essing the ECC Register 
set from the CPU for the purpose of transferrins the 
associated 16-bit quantities from Main Storage to the CPU 

■ECC Refi^mi 6 ; 51 " 5 °l ^ Q S Kegiste/shaU addrels the 
acLrH?™ 11 It* du r^g. R eg^ter Option read references 
according to the following hexadecimal notation. 



ECC Register Set 

Main Storage Data Register 
Log Register 
Generated Check Bits 
Reaci Check Bits 



Register Numbers 

0800 or 0900 
0A00 or 0B00 
0C00 or OD00 
0E00 or 0F00 



ff»™ #<■*#»*«»» 
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3.4 ALU 



re^iste^ m ^ C r L0 ^ C 1 Unit CALU) shall consist of those 



b. 



3.4.1 Au Register 

The Au Register shall consist of 16 -bits des'imat^ 
00 through 15 from left to right. Durin* dwrSiSs 
with S i gned magnitudes, the left-most L H be 

treated as the sign bit position. ' shall- be 

a * inpu^sr^ 15 ^" shal ^accommodate the following 

Shift Network (Left-most output, 16 bits) J 

Bit Sense CI of 16 code) 

D Fan-In Network (True and l's complement states) 

The Au Register shall provide outputs to the following: 

Shift Network (Left-most input, 16 bits) 
Bit Sense (Bit multiplex and bit scan) 
ALU Fan- In Network (Direct) 

ALU F^n~Tn 2 e > WOr £ ^f tiv ^y combined with Bu) 
-ol^"r? Netw0 J k logically combined with Bu) 
compare (Compared with Bu and -vith zero) 

The Au Register shall be cleared by the occurrence 
of a System Reset as described in IAT.3 8 t itlld. 

The Au Register shall be set by means of the Console 
control described in 3.10.4.20, item a console 

It%hf n r t U entS 1 0f T, the Au Re S is ter shall be available 
c i I 5u SOle Data Regis ter Di splay indicators when 
'sfiofs 6 ? mCanS ° the Console control as described in 
3.4.2 Bu Register 

The Bu Register shall consist of 16 bits designated no 
as the sign bit position. '. ' nal1 De treated 

a. The Bu Register shall accommodate the following inputs: 

St^S 1 " Fil f CTrue and l's complement states) 

Shift Network (Right-most outnut, 16 bits) } 
Bit Sense (Bu Adder) 

Constant Generator 
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b. 




,*»• Bu Renter shall provide outputs tQ ^ ^^ 



ALf? P-"f n " etWOrk (Direct J 

The Bu Register shall be set fe v «,« *■ V 

control described in S.lof^O* UeTb? ** C ° nS ° le 

selected by means of the Sn.oJ?r ay > ln - dlc * t0PS when 
3.10.3.7. tne Console Control as described in 

Force Carry Register 

The Force Carry RefTic*-*- c k^i i 

accommodating ie^clelr Ind "ink"^ °V S ^ ngle "ir/Fle= 
Micro-command con trol. The output ? tUS 5^ ^P^s ■ Under ' 
Register shall serve as W,, 5 ? m tb - e Force Ca "v 
■ bit, IS, of the Adder described 1F$U% *"* ri S ht - m ° s t' 
The Force Carry Register ciion -t , 
of a Syste- ReLt Is dlscribed in S^'fa^iSS °«urrence 

The Force Carry Register shall nrt . u 

carry input to the Adder it s h,?? be Set ' but at th * 
set state during the simult j£S c *V ear t0 be in ^ 
Console control! »dlSl{Xp?J%.?% 9 ^ 

Inner Carry Register 

The Inner Carry Reristor cK^n 

carry inputs flom^he Wder only "^^- * 71i ^^^ "ith 
Adder shall consist of „o»>L ™ese inputs from the 
0, 1, 2, and 3 corresponding S r f" aIs designated 

Propagated thro ugh bi?s OO^of oTarTlf^ erated - from or 

-execution ,?^a S^WagjfiJ £** 

such a way^s t^rov!l W corresnon^° nSta e t <*»«™tor in 
inputs to the Bu kegistlr as dl?criKI "/" J 4 " 61 * £roup) 
Micro- command in 3.8.7." desc nbed for the CORC 
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3.4.5 Adder 



The Adder shall also accom^odatf tL V U an 2 Bu ^^"ters. 
Carry Register as a camT ' ^t » the output of the Force 
position; IS. a carry input to the right-most bit 

inputs of the Inner Carr? Re lKS™}*Z 10 ? S '' tothe 
carry mechanism shall J/rnrLlfl*' Revise, the inner 
that inter-groCn carry ^^l^f £? b1 *?* input such 
only, following" the execCtTon of DIG SnM? S^*"* S * at6 - 
commands as descried- in 3 8 7 S an I x « 7°* C Mlcr0 " 

^j.o./.j and 3.8,7.6, respectively. 

The output of the Add*»T «. i u\ • - , 

Network for selection durine ^l?.*?fJi able t0 the ALU Fan-la 

Register File under Micro ^^fcor'trol? 063 t0 the 

^Register wSpE?^!" be "*}** »< the' Console 
the Confole cSJVdtcrio'e'a 'S'Vl'fc*?.* ^ ""■>» ° f 
3.4.6 Shift Network 

^pab^^ facilities shall 

complement of the shift L„ni *~ -—' P erformi *S a 2's 
and" shifting th2 32?birrS^f«*l MlCr0 " C0IMand desi gnated f 

Registers g to 15™ piaces 5eft enT"^' 5 ° f the Au " Bu 
... -^ P iace s left, end-off, zeroes inserted. 

| 3-4.7 ALU Status 

■£«fl5^ °? *• -■** for 

conditions! ' Llnk and AuRe £ ist er comparison 

3.4.7.1 Overflow 

as described in 3.8.4 7 andViT m Mlcro ' commands 
« j.o.h./ ana 3.8.4.8, respectively. 

°r£7 u ^^ 

at the output of thl Adder *n L * 3 . s ™ e sign, but produce 
Auoo y Sumoo and Su^Ou" 2 Bu Q. ?? "^ Signed SUm: 
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iter shall 



mi*! ^sTlf l 2 MiCr °- C ~* a^descriSed " 
o. o.j.i.5 and 3.8.11.6, respectively. 



3.4„7.2 Link 



Link Status shall be transferred to the Su Register hit 



a. 



b. 



Link Status shall be defined as occurring whenever 

£r£vf? r /S!; pu ! : ? XiStS fron bit P^ition 00 of the Adder 
provided the left-most byte of the common resource ' 

notat g ion er "■ » 0t e ^ al t0 SG > Sl f 52 or 53 invade cimal 

is'eau^! t 1 o f S t m °il ^ °V?? C . 0min0n resource F Register 
Link Status ^*ii V I °J 5 l ln he ^decimal notation, 
LinK btatus shall be defined as occurring whenever a 
carry output exists from bit position O^of theMder. 

Link status thus contained in the Su Register shall 
be transferred to the Basic Register File bit 03 bv 

ft Il°5 'SdWlf I' Mic -4-ands as'descrihed Xl 
o. o. 4.1.5 and 3.8.11.6, respectively. 

NOTE: The carry output fron a particular bit position 
nay be generated. by that bit position itself 
or generated anywhere to the right of ** at hit 
position provided carry propagation occurs 
in all participating bit positions to the left 
of its generation. 



3.4.7.3 Comp are 



Compare status relative to the contents of the Au Register 
shall be provided within the ALU for the purpose f glSter 
performing CMP (3.8.4.9), CMU ('3.8.4.10) SKZ f3 8 in iv 

and CI02 (3.8.12.5, item b) Micro -commands. 

Each of the following conditions shall be translated for 
the associated Micro -commands. 

(Au) equal to zero: SKZ, FZJ 

(Au) not equal to zero: SKN 

(Au)equal to (Bu) : CMP, CUM, SKE, CI01 

(Au) not equal to (Bu) : SKE\, CI02 

(Au) algebraically greater then (Bu) : CMP 

(Au) logically greater than (Bu): CMP, CMU, SKG 

>a < figebraically less than (Bu) : CMP 

(Au) logically less than (Bu) : CMP, CMU, SKL 
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3.4.8 Bit Sense 

for 1 teTtinJT within the^ALU shall provide the means 
tor testing the contents of the Au Register under Micro- 

tn Ji'ahl I Cbit multiplex) or with respect to a left 
to right search (bit scan) in which case the result of 

or?^Iu^Srr Ult ^ an ^tion : to the events 

3.4.8.1 . Au Bit 

The output oF the Au Register shall be bit multiplexed for 
the purpose of implex- ting the SK3 and SKB\ Micro-commands 
described m 3.8.10.3 anu ,.» 10.4, respectivelyT COnUnandS 

3.4.8.2 Au Scan 

s^L^n^^n"^ ^ Regi ? ter Sha11 be sca ™ ed ™* the 
Bi^n^ ^ c COd SV° r the P ur P os * of implementing the 
Bit Sense class of Micro -commands dflsrnh^ ;« x on 



commands described in 3.8.9. 



3,4.8.3 Bu Adder 



The Bu Adder shall provide the means for adding the result 
of the Au scan operation to the contents of thf Bu 
Register. According to the first bit position sensed in 
Au as described in 3.8.9, the following values in 
tZ» a t«»l + no tation D Shall be correspondingly added to 
the contents of the Bu Register. 

Au Bit Position Detected 



00 

01 

02 

03 

04 

05 

06 

07 

08 

09 

10 

11 

12 

13 

14 

15 

None 



Bu Addend 

0000 

0001 

0002 

0003 

0004 

0005 

0006 
0007 
0008 
0009 
000A 
000B 
000C 
000D 
000E 
000F 
00 10 
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3.4.9 Constant Generator 

The Constant Generator shall provide immediate operands to 
the Bu Register as required by the Immediate Owtand class 
MicS S™^' described in 3.8.7 as well as the Load I 
Micro-commands described in 3.8.5.1. 

3.4.10 ALU Fan- In Network 

ALU ^/S'k 11 -5; etWp ? Sha11 P rovi <*e the means for selecting 
ALU data to be transferred to the Register File under g 

p™ov? d U e tP ^ f f o 1 1o e w^ : FanIn *?«»*^»« selectiveiy 

Au Register 

Bu Register 

D Fan -In Network (Full Word) 

D Fan -In Network (Byte 0) 

D Fan- In Network (Byte 1) 

Sum of Au and Bu 

Exclusive Or of Au and Bu 

Inclusive Or of Au and Bu 

Logical Product of Au and Bu 

Compare Status, of .Au and Bu (left-most byte) 

Zeroes Overflo./ and; Link (left-most byte) 

3.4.11 S Register 

Sin 1 ^- J **! ^ V h ? 21 P rovid * the means for addressing 
Mam Storage and the Register Option, 5ing 

SHisS** FUe'und^f gi 5 t 2 r ^ h * 1 be **<>**** from the 

in 3?8?5.1* Under ' Load . S Micro-command control as described 

The output from the S Register shall be provided to Main 
Storage by way of the Register Option, (Basic Storage 
Protection Feature or Relocation and Protection Feature ) 

for Breakpoint stop operations as described in 3 10 3 13 

Register Display indicators when selected by means of the 
Console control as described in .3.10.3.4; 

^eTRe^L S ter%h°fii h K R ? 1 2 Cati0n and Protection Feature, 
S e descrfbed e in1 al ,\ b ? le£t -»« extended by 4 bit positions 
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3.4.12 D Register 



The 16 -bit D Register shall provide the means for transferring 
data to Main Storage and the Register Option. 

The input to the D Register shall be provided from the 
Register File under Micro -command control. 

The output from the D Register shall be provided to Main 
Storage by way of the Register Option, (Basic Storage 
Protection Feature or Relocation and Protection Feature). 
During Main Storage references performing partial (byte) 
write operations under Micro-command control, the output 
from the D Register shall be sent to Main Storage such 
that the right-most byte shall be duplicated in the left- 
most byte position as Scribed in 3.8.5.4. 

In addition the output of the *) Registers shall be provided 
to the D Fan- In Network. 

Micro- commands related to the D Register are described in 
3. 8.5 and 3. 8.6, including timing constraints. 

The D Register shall be cleared by the occurrence of a 
System Reset as described in 3.10.3.8, \ item d. 

The D Register shall be set by means of the Console 
controls described in 3.10.4.20, item c. 

The contents of the D Register (by way of the D Fan-In 
and ALU Fan-In Networks) shall be available at the Console 
Data Register Display indicators when selected by means of the 
Console control as described in 3*10. 3. 7. 



3.4.13 D Fan -In Network 



This 16-bit fan-in shall provide the means for transferring 
data from Main Storage, the Register Option, and the D 
Register to the Au Register and the ALU Fan- In Network. 

In addition, the output of the D Fan- In Network shall be 
provided to the Shift Network for selection as a shift- 
count (Bits 12 through 15) and shall be provided to the 
Address Table addressing mechanism, in lieu of Su, 
for the purpose of executing FRJ Micro -commands (Bits 
00 through 08 and bit 12 of the D Fan-In Network output). 

Timing constraints with respect to hardware control 

of the inputs to the D Fan-In Network are described in 3.8.5 



F«rm 4002-ftA 



Equipment Group 



ENGINEERING SPECIFICATION 



Number 



882000 



ShMt 



69 



of 



3.5 



3.5,1 



Control Storage 

Control Storage shall be divided into two functional areas 
referred to as Control Storage proper and the Address Table, 

Control Storage proper shall provide the means for storing 
Micro-commands to be read, translated and executed under 
hardware control. 

The Address Table shall provide the means for storing 
Controrstorage Addresses such that FRJ Micro- commands 
may perform high speed branch operations for decoding 
purposes. (See 3.8.11.2). & 

All Control Storage references, read and write, which are 
performed for purposes not directly related to Micro- 
command execution shall be associated with provisions for 
7300 Processor maintainability and availability. Such 
operations, performed under hardware control as initialized 
from the Console, shall be referred to as Control Storage 
Read and Control Storage Write operations as described 
in 3.10.3.11, items h and irrespectively. 

Su 

The Su Register shall provide the only means for directly 
addressing Control Storage proper. During all operations 
not involving Micro-command execution, (namely, Control 
Storage Read and Control Storage Write, Console operations) , 
the Su Register shall Drovide the only means for directly 
addressing the Address Table. 



a. 



During Micro-command execution, the Su Register shall 
have the following format and shall be displayed as such I 
by the Console Address Register Display indicators when 
selected according to 3.10.3.4. 

00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 



CONTROL STORAGE PROPER, ADDRESS 



C 



ink (See 3.4.7.2) 
Overflow (See 3.4.7.1) 
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b. 



During Micro- command execution, the Su Register shall 
have the following format for Breakpoint purposes as 
described m 3.10.3.13, item b, provided the Su Register 
is not selected as the input to the Console Address 
Register Display indicators. 

00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 



CONTROL STORAGE PROPER, ADDRESS 



c. 



During Control Storage references performed by the Console 
State for the express purpose of reading or writing 
Control Storage,, l>«* Su Register shall have the following 
format and Micro -comm*. -'execution shall be excluded. 



00 



ER 

"T 1 



01 



AT 



02 03 04 05 06 07 08 U9 10 11 12 13 14 15 



^ADDRESS TABLE ADDRESS- 



-aJ 



—CONTROL STORAGE PROPER, ADDRESS- 
— 0: Control Storage Proper 
__1: Address Table 



*1 



Burst Check Error indication, when set following 
the termination of a Deads tart Sequence. 

Address Constants 

Control Storage proper shall be addressed such that Micro- 
command execution shall begin, for the appropriate Processor 
btates and under the designated conditions, at the address 
constants as follows: 

a. Control Storage proper shall be referred to as RNI0 at 
addresses 0000, 1000, 2000, and 3000 in hexadecimal 
notation. These address constants shall be designated 
■ m a combined form as X000 16 and shall be hardware 
generated to the extent described in 3.10.4.18. 



b. 



Control Storage proper shall be referred to as RNI1 
at addresses 0002, 1002, 2002 and 3002 in hexadecimal 
notation. These address constants shall be designated 
m a combined form as X002i 6 and shall be explicit lv 
generated under Micro -command control as described in 
3. 8.11.5. 
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d. 



c Control Storage proper shall be referred to as RNI2 at 

"notSiSn 8 °Tl 10 ^' 2009 and 3009 in hexadecimal ' 
notation. These address constants shall be designated 
in a combined form a X009 16 and shall be explicitly 
Iterated under Micro-commfnd control as described in 

N0TE; l h rtn^llU m l\^ d u mi2 address ** shall be hardware 
translated at the beginning of each major cycle for 
Breakpoint purposes as described in 3.10.3.13 through 
i in'HI' 5 Stop/Step operations as described in 
.5.10.3.18, and for. implicit Segment Tag write transfers 
as described in 3.3.1.1, item a. lerS 

Control Storage proper shall be referenced during Illegal 
i d H dr ^? n trap sequences at addresses 0010, 1010, 2010, 
^fn i° T * exade ?**l notation. These address constants 
■f? iJJ e des ^ nated m a combined form as X010 1fi and 
shall be hardware generated as a result of Main Storage 
in ""l^d*]""! deteCted and enabled as described 8 

Control Storage proper shall be referenced during Main 

?0?fi ag 7nT« rity J l 7^l t Ta ? sequences at .addresses 0018, 
1018, 2018, and 3018 m hexadecimal notation. These 

for^H yn?« tantS / h u a11 be desi ^ted in a combined 
form as X018 16 and shall be hardware generated for 

wf?K e ^° r State - ° t*™^ 7 as described in 3.10.4.4 
hi^„ the exception that "Out of Range" addresses shall 
be included with -.he detection of Parity Errors duTIH? 
Main Storage read references in the absence of the ECC 
Feature as well as the detection of non-correctable 
data errors during Main Storage read references in the 
presence of the ECC Feature. The occurrence of all 
hardware controlled trap sequences to addresses X018-,* 
shall be conditioned by the state of the Storage 
Parity Disable switch described in 3.10.4.16. Once this 
trap sequence has occurred for the associated Processor 
lltit^ * UTthe \ operations relative to the Main Storage 
Parity Error shall be considered totally under Micro- 
command control. / ■ ULru 

^ll° a l forage proper shall be referenced during Control 
?£?J g 7n?* Tlt) A ™^ rtrap sec l^nces at addresses 0028, 
1028, 2028 and 3028 m hexadecimal notation. These 
tt Y07« cons tants shall be designated in a combined form 
as X028 16 and shall be hardware generated, for 
Processor States through 7 only, as described in 
J.iu.4.5. Likewise, the occurrence of trap sequences 
o? ?w P ^ SeS X0 S 8 ^ Sha11 be conditioned by the state 

f 1n th ?I ora gf Parity Disab le switch described in 
.s.iu.4.10. Once this trap sequence has occurred tor the 

?o S ?he a Con^^? C ^ SOr I***** further P^ations relative 

, w ntro1 Store Pari ty Error shall be considered 
under Micro -command control. 
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h. 



NOTE: The order of precedence for the trap sequence shall 

be: Control Storage Parity Error, Main Storage Parity- 
Error and Illegal Address as described in items f, e, 
and d, respectively. However, Main Storage Parity shal] 
not be checked when Main Storage Address violations 
are detected as described in 3.3.1 and 3.3.2. 

For items a through ,f in which the left-most 2-bits 
of the 14-bit address constants are not specifically 
designated, the value of the left-most 2-bits shall 
be derived identically to the manner described in 
3. 8.11, item b. 

Trap Sequences, items d, e, and f, shall occur on minor 
cycle E7 and shall seL *he Busy Flip/Flop for the 
associated Processor Stav* * '*h rough 7, under hardware 
control. Thus, Processor States' through 7 may not be 
stopped at the end of any major cycle in which such 
trap conditions are hardware detected, when the stop 
operation is expected to be achieved during that 
major cycle through the clearing of the associated 
Busy Flip/Flop, whether by means of Micro-command 
control on the part of the effected Processor State, 
or by means of the associated Console controls as 
described in 3*10.3.18. 



;. Control Storage proper shall be addressed at 0100 16 for 
Console State operations as described in 3.10.3.11, ite 
a and g. 



ms 



Control Storage proper shall be addressed at 0103*6 for 
Console State operations as described in 3.10.3.11, ite 



b and f . 



terns 



i. Control Storage proper shall be addressed at 0106]^ for 
Console State operations as described in 3.10.3.11, 
item c. 

j. Control Storage proper shall be addressed at 010C 1A for 
Console State operations as described in 3.10.3.11, 
item d. 

k. Control Storage proper shall be addressed at < 0.112 15 for 
Alternate Autoload sequence initialization as described 
in 3.10.2.4 and 3.10.2.5. 

1. Control Storage proper shall be addressed at ■■■■'0.11 3 16 for 
Primary Autoload initialization as described in 37i0.2.4 
and 3. 10.2.5. 
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3.5.3 Address Table 

The Address Table shall consist of a minimum of 256 10-bit 
wn^f" , A f? r f ss Tab l e sizes of 512, 768, and 1024 10-bit 
words shall be possible on an optional basis. 



a. 



The 256 word Address Table shall be addressed bv the 
contents of Su as described in 3.5.1, item c, during 
Console State read and write references not involvini 



Micro -command execution. 



involving 



The 256 word Address Table shall be addressed by the 
output of the D Fan -In Network for a minimum of 2 minor 
cycles prior to the execution of the FRJ Micro-command 
described m 3.8.11.2. Bits 00 through OS and bit 12 
from the D Fan- In Network shall be encoded from 10 bits 
into 8 address bits substituted for the right-most 
bits from Su as follows: 



D FAN- IN C 

00 through 7 *"" 



2X„3X,AX,BX 



6X, 7X 



0X,1X,4X,5X 
8X,9X,CX,DX 

EX 



FX 



08 



I 



-Su SUBSTITUTE TO THE ADDRESS TABLE 



09 



10 



DF 00 



DF 



04 



DF 



04 



11 



DF, 



03 



DF 



3 I 



DF 00 ! 



DF 



05 



DF 



OS 



12 



XB or 
XC-XF 



DF 



04 



DF 



01 



DF 



06 



DF 06 



13 



14 



XA or I DF 
XC-XF ; 



08 



DF 05 



DF 



08 



DF 



3 i DF 04 



DF 7 \^0S 



DF 07 DF 08 



15 



DF 



12 



DF 



12 



DF 



OS 



DF 



12 



DF 



12 



-> 



For* 400&-CA 
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Parity 



3.5.4 



3.5.5 



3.5.6 



The data output from the Address Table to the Console Data 
Register Display indicators shall be in the following format 
during Console read operations. 



00 01 02 3 04 05 



06 



07 08 09 10 11 12 13 14 15 















» F 03 



ADDRESS TABLE DATA 



The data input to the Address Table from the Console Data 
Register shall be in the same format shown above with the 
exception of bits 01 through 06 which shall be unused during 
Console write operations. 

The data output from the Address Table, transferred to bit 
positions 04 through 15 of the r^ Register during the execu- 
tion of FRJ Micro -commands, shall c> "*<?pond to the associated 
bit positions 04 through 15 also shown xn the above format. 

Horizontal parity for the Address Table, during both Console 
read operations and FRJ Micro-command execution, shall be 
valid when the total number of bits in the set state is odd 
for bit positions 00 and 07 through 15 only, i.e. without 
respect to the state of bits 01 through 06. 

b. The 512 word Address Table is undefined with respect to 
address and data conventions at the present time. 

c. The 768 word Address Table is undefined with respect to 
address and data conventions at the present time. 

d. The 1024 word Address Table is undefined with respect to 
address and data conventions at the present time. 

Control Storage, Read/Write 

The means for performing Control Storage Read and Control 
Storage Write operations under hardware control shall be 
provided in a manner mutually exclusive with Micro- command 
execution. Such operations shall be selected and controlled 
through the use of the Console switches as described in 
3.10.3.9 through 3.10.3.11. 

Control Storage Read 

The Console State shall be used to implement Control Storage 
Read operations under hardware control as described in 
3.10.3. 11, item h. 

Control Storage Write 

The Console State shall be used to implement Control Storage 
Write operations under hardware control as described in 
3. 10. 3. 11, item i. 

Reset/Load sequences shall simulate Console operations to 
the extent described in 3.5. 7. 3, 3.5 .8.2, and 3.5.9.2. 
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3.5.7 Reset/Load Sequence 

The Reset/Load Sequence shall be initiated from one of 
three sources. 

a. The trailing edge of Power^On System Reset at the 
completion of a power-up sequence. 

b. The Reset/Load Switch as described in 3.10.2.12. 

c. The presence of a Restart Reset/Load signal as described 
in .5.5.0.5. 

The Reset/Load sequence shall consist of those operations 
described in 3,5.7.1 through 3.5.7.5. 

3.5.7.1 Reset/Load System Reset 

A System Reset shall be performed for a minimum of .4 m/s 
and^a maximum of .,6 m/s. For a description of the effects 
of Reset Load, see 3.10.3.8. 

3.5.7.2 Reset/Load Pause 

The.trailing edge of System Reset shall generate a pause 
ot z.5 i:/s minimum to 3.5 u/s maximum, to allow IFA loeic 
to stabilize. 6 

3.5.7.3 Reset/Load Initialization 

Upon completion of the pause, the Reset/Load Flip- Flop shall 
set, and force the following conditions: 

a. Reset/Load Initiate, see 3.5.8.1. 

b. Control Storage Write; this signal is in parallel with 
and performs the same function as the Control Storage 
Write Operation selected from the Console, (See 3.10.3.11) 
This signal shall be disabled when the Console is in 
Maintenance Mode. Thus, Control Storage Write Operations 
shairbe selected by means of the Console Mode Select 
Switch only, when the Console is in Maintenance Mode. 

c. Console Stop; this signal is in parallel with and 
performs the same function as the Console Control 
Select switch, Stop/Step position, (See 3.10.3.9). 

3.5.7.4 Reset/Load Data Transfer 

a. Upon receiving the Re set/ Load Initiate signal, the 

Integrated File Adapter or Integrated Card Adapter, as 
determined by the state of the Primary Source signal des- 
cribed xh 3.5.8.3, shall transmit Data as described in 

3.5,8.8, and 3.5.9.8, with Data Strobes as described 

— — — — -ilLJ^AJL-.2^ an d 3.5.9.2. respectively. 
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Morale linntt se 2V? n <» ***" write data into Control 
writ?fn P n? e «r tll J a11 addresses Present have been 
■am* «fc2ii C iS' yords maximum, 1024 word increments), 

*?? fSS 11 then Write data ^to the Address Table until 
maximum re ^f. Pr r^ nt haVe been wri «en (1024 words 
? t a n X ™' 256 w rd increments). The sizes of Control 
btorage proper and the Address Table may be selected for 
maximums of 4096 words and 256 words, respectively by 
1?lS?4?19? JleCt CS Minimum contril "describe! in 

3.5.7.5 Reset/Load Termination 

Termination of th. Reset/Load shall be accomplished by the 
fo! a ^ g °i^. ReSt /L - d ^iP/^op, throui on^f^f 6 

a * '^^Si 6 ? °a ?? End c 0ut S ig"al as described in 3.5.8.7, 
with the Load Select Switch in the Primary position. 

b ' w??^ 10 ? °f c h ? End In si gnal as described in 3.$.9.5, 
with the Load Select Switch in the Alternate position. 

c. The occurrence of a System Reset. 
j 3.5.8 Primary Loader 

The^Primary Loader Logic shall utilize the following signals 
to interface the ALU and the Integrated File Adaoter flFA? 
in-order to accomplish a Control Storage (including the ' 
Address Table) Reset/Load. 8 (.including the 

3.5.8.1 Reset/Load Initiate 

sYair^^V* 16 J° ade ^ logic which » i n the high state, 

shall indicate a Reset/Load is to be initiated from the 

source specified by the state of the Disc Source signal 

described in 3.5.8.3. e signal 

The leading edge and trailing edge of this signal shall 
be generated by the setting and clearing, respectively of 
the Reset/Load Flip/Flop described in 3.5.7 3. 

3.5.8.2 Primary Data Strobe 

^l! 1 ?! £™ m th , e IFA whi ch, in the low state, shall indicate 
that 16 bits of input Data are available on ^Primary 
Source Data Lines described in 3.5.8.8. Primary 
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into the Conso?! Da^'Reg[ste? ^d L'f ry , S ° UrC ? Data Lines 
signal. This Run siLi JLif't. ? generates a Console Run 

perform -the "anTfSSItita 5j U ^ 6 ' J n .P*™Uel with ' and shall 
in 3.10.3.10? irunctl °n as, the Console Run Control described 

See Figure 8 for timing relationships. 

3.5.8.3 Primary Source 

A level from the Loader Logic whirh W *.», u - ,. 

shall indicate that the Primary Load ^ the * 1 8 h stat *, 

for the Reset/Load; Frimar / Load Source is to be used 

This level shall be generated hv tu V«„j c -. . 

described in 3.10.2.5? Select switch 

3.5.8.4 Maintenance Out 

A level from the Loader logic whirh ■;« *i. u • ' t. 
indicates the Console i^&YS&tiS Kl^e^cl' 

SuchTscrfbld 1 i^3 g !??IfJ? d bX th ^ M -«tenance Mode 
3.5.8,5 Restart Reset/Load 

A 50 n/s minimum width r>ulse from tu rn ,,u- u 

low state, shall indict *? a ; \ e IF £ whlcn » m the 

u , ' JUdli inaicate that a burst rhprt «*.,.« . u„,. 

been detected during a Control Stn^I , ? err ° r has 
3.5.8.6 Restart Reset/Load Disable 



- 




This signal shall disable the Restart D A c a w Irt .j • 
when a burst check error has been letected »d the 18 " 31 
Console is in Maintenance Mode. aBzecze<i a™ the 
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3.5.8.7 End Out 



A pulse, from the Loader Logic which, in the high state, 
shall indicate that Control Storage, (Including the 
Address Table) has been completely loaded. 

This signal shall assume the high state from 1 to 2 u/s 
after the next to the last word is transferred and shall 
return to the low state from 1 to 2 u/s after the last 
word is transferred. Minimum high state pulse width 
shall be 3 u/s 

3.5/8.8 Primary Source D.na Lines 

Sixteen (16) levels .*-om the IFA which, in the high state, 
shall provide Primary c nrce input data (true state) 
for the duration of the t \mary Data Strobe signal. 

See Figure 8 for timing relationships. 

3.5.9 Alternate Loader 

The Alternate Loader logic shall utilize the following 
signals to interface the CPU and the Integrated Card Reader 
Adapter, (ICRA) , in order to accomplish a Control Storage 
(including the Address Table) Reset/Load. 

NOTE: The Alternate Loader shall be capable of performing 
a Main Storage Load when the Console is in Mainten- 
ance Mode and the Console Operation Select switch is 
the MS-WR position, (See 3.10.3. 11). 

3.5.9.1 Alternate Reset/Load Initiate 
See 3.5.8.1 

3.5.9.2 Alternate Data Strobe 

A pulse from the ICRA which, in the low state, shall indicate 
that <4 bits of input data are available on the Alternate 
Source Data Lines as described in 3.5.9.8. 

This pulse shall initiate a sequence which clears the 
Console Data Register, strobes the Alternate Source Data 
Lines into the Console Data Register, and generates a 
Console Run signal. This Run signal shall be in parallel 
with, and shall perform the same function as, the Console 
Run control described in 3. 10. 3. 10. 

See Figure 8 for timing relationships. 
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3.5,9.3 Alternate Source 




3.5.9. 4 



3.5.9.5 



r%a s s a ?^ t d ^i^^-3-s.s.3, in the low 

e used for the Reset/Load te Load source is to 



The 

s 

be 

Maintenance Out 



3.5.9.6 Nybl Zero 



See 3.5.8.4. 
End In 

A 50 n/s minimum width duIsp fv™ +u T ™. 
low state, shall indicate that ?h. Trol^ Which ' in the 
data transfer, (See 3^7.6 ' for^set^^f T COm P. leted *« 

, aui Keset/Load Termination) . 



3.5.9.7 



3.5.9.8 



that' S^Al^Ste^^ Stl * e < sha11 indicate 

left-most 4 bits, C Nybl1e?oK o^l^irCd. t0 ** 

See Figure 8 for timing relationships. 
Nybl Three 

A pulse from the ICRA vhirh ,•„ *u -, 

that the Alternate Source Data L?n^ * ^ ate ' sha11 indicate 

right-most 4 bits, (Ny^i5% : ^?% c JJ«J ^ro^ ^ 

See Figure 8 for timing relationships. 
Alternate Source Datu Lines 

Four (4) levels from the ICRA which in tWi.- u 
shall provide Alternate Source Luf EL! h ® hl * h state 
for the duration of the A]tJ™ a i nP n * a J a Ctrue state) 
Each 4-bit input received on^hfc D ?* a Strobe si gnal. 
as a nybl an/shall b ^assembled in^SM 11 ^ 1 be Seated 
working from left to right in A. r * 16 " blt word, 

"gat, in the Console Data Register 

See Figure 8 for timing relationships. 
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3.6 Main Storage 

Main Storage facilities for the 7300 Processor shall 
be described by the appropriate documents listed in 2.1. 
Although Address, Data and Control signal conventions 
are only generally described herein, by 3.6.1 through 
3.6.3, .respectively, the CPU shall conform to the precise 
specifications as contained in the appropri ate reference 
documents listed in 2.1. 

3.6.1 Address 

rDi1 re - S ^g n als to Main Storage shall be provided by the 
CPU via the Basic Storage Protection Feature or the 
Relocation and Protection Feature, with the exception of 
item c, as follows: 

a. Nineteen (19) Word Address signals shall be supplied 
to Main Storage. 

b * hl°^V additional signals shall be supplied and shall 
be Byte Address related to the extent that their 
encoding shall provide full read reference, Byte 
write reference (left-most) , Byte 1 write reference 
(right-most), and full write reference designations 
to Main Storage. 



c. 



Three (3) signals shall be supplied to Main Storage 
for the purpose of addressing the Register Set 
associated with the ECC Feature (Note: These signals 
shall bypass the ^Register Option and be directly supplied 
to Main Storage from the CPU) , ^ F 



3.6.2 Data 
a. 



Sixteen (16) Data Signals shall be provided to Main 
Storage via the Register Option in the same manner 
previously described for the Address signals in 3.6.1. 
Two (2) additional signals shall be supplied directlv 
from the ALU section of the CPU to Main Storage and ' 
shall be Data related to the extent that each shall 
provide odd horizontal parity designation for the 
associated Data byte. 

b. Sixteen (16) Data signals shall be received directly 
from Mam Storage by the ALU section of the CPU fD 
Fan -In Network). Two (2) additional signals shall be 
received from Main Storage and shall be Data related 

the extent that, in the absence of the ECC Feature, 
each shall provide odd horizontal parity designation 
rhlrl^ ? ssoci fted Data byte. As such, they shall be 
thl vrr ^ 01 \ va l ldl ty by the CPU. ; (In the presence of 
the ECC Feature, these sixteen data signals shall 
provide the output from the ECC associated Register 
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Set when addressed by means of the signals described 
in 3.6. 1, item c.) . 

3.6.3 Control 

Control signals shall be exchanged between the CPU and 
Main Storage as follows: 

a. A single Clock signal shall be supplied to Main 

Storage and shal. provide the CPU timing reference 
for Mam Storap operations. 

b. A single Acce s Enable signal shall be supplied to 
Mam Storage .•or the purpose of designating the need 
tor a Mam Storage reference on the part of the CPU. 

c. A single Refresh signal shall be received from Main 
Storage for the purpose of allocating Null State 
major cycles within the CPU. Main Storage references 
shall not occur during major cycles allocated to the 
Null State. 

d. A single Out of Range signal shall be received from 
Mam Storage for the purpose of detecting Main Storage 
references on the part of the CPU to Main Storage 
Addresses not physically present within the 7300 
Processor. 

e. In the presence of the ECC Feature an associated 
signal shall be received from Main Storage such that 
horizontal parity checking of Main Storage dat. shall 
be disabled within the CPU and the ECC Error signal 
from Main Storage indicating an uncorrectable data 
error shall be enabled within the CPU. 
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3.7 Basic Timing 

of^r^n^h^^K^ 1 '^^ 6 5 a P abi lities, the basic timing 
ot the CPU shall be performed as shown in Figure 4. 

!!il!L reSp ? Ct ^ S ingle-State operations using consecutive 
major cycles, the basic timing departure from that shown 
m Figure 4 is described in 3.7.1, item bT 

3.7,1 State Initialization 

State initialization shall occur prior to every major I 

cycle allocated to Processor States other than the Null State 
and shall occur under hardware control. 

a. When Processor States through 7 are allocated major 
cycles such that consecutive major cvcles are not 
allocated to the- same Processor Statev initialization 
S?Jk n2 CCU I ^ rin g m inor cycles R0 and Rl in parallel 
with E6 and E7, respectively. 

R0 shall transfer the contents of the appropriate 
Pu Register from the Extended Register File, Group I 
to the Su Register. 

?i Sha JL access Control Store proper at the Control 
Store Address contained in Su, In addition, Rl shall 
' transfer the contents of the appropriate F Register 
from the Extended Register File, Group I, to the common 

resource F Register, (Clocked at the beginning of 
minor cycle E0) . 

b. When Processor States through 7 are allocated 

consecutive major cycles for the same Processor State, 
initialization shall occur during minor cycles E8 and' 
h9, appended to the major cycle as illustrated in 3.1.1. 

Minor cycle Rl' shall be suppressed and R0 shall be 
extended to occur in parallel with E6 as previously 
described in item a, as well as minor cycles E7 through 

»?;.* M S° r S yCl - S E8 and E9 sha11 occur ' in that ordeF, 
after E7 and prior to E0 for the purpose of implementing 

throu h V 7 m * 2 ° T CyCleS f ° r the same Processo? State, 

Minor cycle E8 shull transfer the contents of the Pp 

Register to Su when the operation has not been suppressed 

as described in 3 8.12.5. Minor cycle E8 shall transfer 

the contents of the appropriate Pu Register from the 

Extended Register File, Group I, to the Su Register 

?!? e ? o ?-, ? Register has been suppressed as described 
in 5. o. 12.5. 
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c. 



Minor cycle E9 shairacr*« r„„* , o 
the Control Store Address con ? 2? r °3 St °J e pro P er a t 
of E9, a major cycle JSii S ?lned ™ Su ' At the end 
the execution of^ht M&Jo:co£2„S\? in ° r CyCle E0 »*th 
the part of the appropriate P^c C thU c access ed, on 
the associated Busy Flin/F?on £f SS ° r ? tate > Provided 
state. When the associatld 5, c as nl r emamed in the set 
clear state during miner eye ?e L F1 ^ /F1 ^ is . « the 
cause a Null Statl major cycle to'h^ 01 ' Cyc . le E9 sha11 
minor cycle EO. J cycle to begin on the following 

for* Se 1 ' pur^e^ th. Console State 

command contro?; m- ^f'^ieV^hftJT ""f" Micro " 
address constant to Su accordin. ^ transfer an 

cycle Rl shall clear the common 2 to 3 * 5 - 2 a nd minor 
addition to accessing cLtroTstorr UrCeF Re * is ter in 
shall occur in parallel with fil £Jd S?° P ^ r ' R0 and R l 
during the initialization of 2- ■ and E7 ' respectively, 
to the Console Stail n «J or -cycles thus allocated 



3.7.2 State Execution 

Once initialized as descrihArf ,•« r n -, « 
through 7 and the Console Lki* «Z 'U k Pr ° cessor St ates 
executing one Micro-command dnriL hal u b $ ca P ab le of 
cycles beginning with £Hnd con tf*-* 1 °u f the ei * ht minor 
actual numoer of Micro-coSrimS? ntlnuin g J through E7. The 
cycle S hall depend o^ th^a?ure of C thf d M? Uring 0ne ma J or 
themselves, up to a maximum o? light! . Mlcr °-co«mands 

Note: ^is^*^- "fes;^ 1 ;^^ - tt - " s « «*' PP 

provided by\LT J r^bufW^ J he . COmpensati o n 
for the R0/R1 loA-iheaH .^?i-" } ^ glster as squired 
Register! rL!u u- nead utilization of the Su 
ia£'Z j f- f ranc n Micro- commands Dmv^i«l 1 ,_ 

14-bits of branch address shall h*Z»lu ng less than 
characteristics as described in [ ^^ ^omalous 

State Housekeeping 
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WO shall transfer the contents of the Pp Register to th P 
GrS^ P irproM g ^r^^ in *• B^da^SgJte'r File, 
described in 3 8 12 5 ^25 Sn haS n0t . been suppressed as 

Pullo$«*ll i 2 throu g h 2 5) portions of the approuriate 

fu Register unless suppressed as described in 3 a i? «; ?£ 

Regis\eT^ the^ropriaie-pu* 5 *° 

"P hardware control W™f ange ^ Cincluding-the "E» and 

naraware controlled status b\ts as described in 3.2.2.2). 

wh- al ^ ap ? r ° priately "Pdate the associated F Register 

F Renter wa^estnatH' Fil * Gr ° UP Z > ***£"*« 
p«, fu designated by one or more Micro- commands 

&6&F2&1 °c y f c P le e : f0rmin8 3 Write :»*™^ 2SS? the' 



.VOTE: 



cycleir 1 !^ ^- 6 W i- timil }8 equivalence to minor 
cycle ti in conjunction With the condensation 
provided by the F b , ("F buffer") .Register as 



Warn, 



«/W«j*«. 
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J- 8 Micro-connand Repertoire 

The Micro-comraand Renerfni™ c k,n ■ . 

Nicro-coraands. Thlse 65 hLf^ -V conslst °* 65 basic 
S rou P ed into 10 ^sst^Zltrl^lTT^^^ls^ 

commands thus contained in thl - duplicated .Micro- . 

translated . and«eSK^^ 
the next Micro -command in *£ •? • lth the access for 

hardware control? ,n an ltera tive fashion under 

3.8.1 Format 

Micro- command formats are* <zh^r~ xr 

Mlcro-connands InTsJ throu™ 3°l ?? ch 2 f the 6S basic 
a result of the Micro ™-»,.j^ I'l' 11 - However, . as 

possible with resoec? to' re^ist^ 'T^ 3 whicI ' are 
.- «le references, bit position for ^ " £ ° T ? e S«ter 
bit position for Immediate Sn^™,. 10 ?I ,era ti°n= and 
are described in ™ HhrS 1 ^".separate fo '«"« 
these capabilities. "irousn 3.8.1.3 relative to 

Hicro-corjiand modifications ch>ii u u , 
Of the bit positions of 1 ?^ rlht-'ost^vl °V^ state 
common resource F Register k« ? byte of the 

Register shall be influenced bv h»T entS ° f this F 
beginning of each major cvcL L *l !" Ware contro1 a * the 
in 3.2.2.1. " ^jor cycle to the extent described 

3.8.1.1 Register Number 

Micro -commands for whirh >**« - ^ . 

modified sh.ll have the >o??nu> glS l ernumber ma ^ b * 
as Format 1. following format, referred to 

_00 01 02 0304 05 6 07 08 09 10 11 12 13 14 IS 

bl p 




L 
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The "a" and »b» designators (Bits 06 and 07 
respectively) shall determine the manner in 'which the 
register number is formed for. the purpose of 
referencing the Register File: " : 

When 



b. 



c. 



d. 



e. 



f. 



. .. a ^ " b " are clear, the Basic Renter Pile 

by Jhe b Sx» e fiSS C rR- ?* ft e , re2i \ ter nuinbSr dSscribt 
item f. ° n tf^sMS) as defined in 



f??2 k ,-JV et ? nd " b " is clear the B ^ic Regis te- 

desc^ih^^v 6 ^^^^^ at the Agister number 

performed hl+S* T* fl '?l d - after an "inclusive or" is 
performed- betueen bits 13, 14, and 15 of the "*• 

F Regis' 1 ' 5 ° 9 ' 10 ' *** ll ° f the common/resource 

File '««iK Clea S and T iS Set > the Basic Register 
descrfh.d Sv e ^ ef M r n n " dat th ^ agister number 
described by the "x" field after an "inclusive nr" i<= 
performed between bits 13, 14 and^S of &S »x" °field 
Resist. 3> 14> "^ 1S ° f the COmmon ^source F 

?!? t " a " and " b " are set, the Extended Register File 
by the "x" e fie re iS? ed ** ** re 2 is ter numbe? described 

The ;"P" designator (bit 08) shall provide valid 
horizontal parity when the total number of biJs 
in the set state is odd for the entire 16-bit 
contents of the Fu2 Register and applies to all 
Micro -commands. F1 to aii 

S e the°cSar e sta^ £° sit }™s {3itS ™ and 10) shall be 
m zne clear state for all Micro -commands. 

The 5-bit "x" field (Bits 11 through 15) shall orovide 
the register number (1 of 32) for the purpose of 
referencing the Register File, subject to ? ?h! 
an2 C ^ X I?e°u;^T ati0nS deS ~ ibed - if- c when "a" 
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When the Processor State port 
is applicable and Format 1 Mi 
in Nornal Mode (not Boundary 
State portion of the register 
according to the Processor St 
command. When Format 1 Micro 
Register File, the Croup I , I 
according to the state of bit 
"X" field. When bits 11 thrr 
shall be selected. When bit 
14 are set, in any combinatici 
When bit 11 is set, Group III 



ion of the register number 
cro- commands are executed 
Crossing Mode), the Processor 

number shall be determined 
ate executing the . .Micro - 
-commands reference the Extended 
7 and III selection is nade 
. 1.1, 12, 13 and 14 of the 
ugh 14 are clear, Grouo I 
11 is clear and bits 12 through 
, Group II shall be selected. 

shall be selected. 



When Format 1 Mi cro -commands are executed in 3oundan 
Crossing Mode, the register number is determined as 
described in 3.2.3.7. 



3.8.1.2 Bit Position Skip 



Micro-commands for which a bit position skip may be 

modified shall have the following format, referred to 
as Format 2. 

00 01 02 03 04 OS 06 07 08 09 10 11 12 13 14 15 



f 


s of s l 


aj bj PJ 


o| s 2 

... , I , 


X 



a. 



b. 



c. 



The 4-bit "f" field (Bits 00 through 03) shall provide 
the fundamental function code for all Micro-cr: nands . 



The "s ", "s,", and "s 2 " designators (Bits 04, 05 
and 11, respectively) shall provide the sub-functi 



code. 



on 



The "a" and "b" designators (Bits 06 and 07, 
respectively) shall determine the manner in which 
the bit position is formed for the nurnose of selects 
a bit within the Au Register as a Skip* parameter. 

When "a» and "b" are clear, the selected bit position 
in Au shall be described by the "x" field (Bits 12 
through 15) as defined in item f. 



is set and "b" is clear, the selected bit 



When " __ r .__ _, 

position in Au shall be described by the~"x""field after 
an "inclusive or" is performed between the "x" field 
and bits 08 through 11 of the common resource F Register 
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When M a' is clear and "b" is set, the selected bit 
position in Au shall be described bv the "x" field 
after an "inclusive or" is performed between the "x" 
field and bits 12 through 15 of the common resource 
F Register. 

When "a" and "b" are set, the selected bit position 
in Au shall be described by the "x" field after an 
"inclusive or" is performed between the "x" field, 
bits 08 through 11 of the common resource F Register 
and bits 12 through 15 of ths common resource F 
Register. 

The "P". designator (Bit 08) shall provide valid hori- 
zontal parity when the total number of bits in the set 
state is odd for the entire 16 -bit contents of the 
Fu2 Register and applies to all Micro -commands. 

The two unused bit positions (Bits 09 and 10) 
shall be in the clear state for all Micro- comands . 

The. 4-bit "x" field (Bits 12 through 15) shall provide 
the bit position (1 of ,16) to be selected within 
Au, subject to the "inclusive or" operations described 
in item c when "a" and/or "b" are set. 

3.8.1.3 Bit Position Immediate Operand 

Micro -commands for which a bit position Immediate Operand 
may be modified shall have the following format, " 
referred to as Format 3, 

00 01 02 03 04 05 6 07 08 09 10 11 12 13 14 15 
T I 5nl Sil al 51 PI m 7TT I * j 



d. 



e. 



f. 



so 



a. The 4-bit "f" field (Bits 00 through 03) shall provide 
the fundamental function code for all Micro -commands. 



b. The 



■Sri" aid "s," designators (Bits 04 and OS, 
respectively) shall provide the sub -function code. 

The "a" and "b" designators (Bits 06 and 07, 
respectively) shall determine the manner in which the 
bit position is formed for the purpose of selecting a 
bit (or bits) within the Bu Register for Immediate" 
Operand entry. 

When "a" and "b" are clear, the selected bit position 
in Bu shall be described by the "x" field (Bits 12 
through 15) as defined in item f. 



Warm &fift%*»& 



I 
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poSitiS in J^s^f iT i S Cl ^ P ' W selected bit - 
after an »inr?„ ?! " b " described by the "x" field 
«f?5 n * ^ nclu ;ive or M is performed between the "r» 
field and bits 08 through 11 n * +u~ V 
F Register. tnxougn H of the common resource 

When r, a M is clear and "b 1 is <;*»«■ ■♦*,« «^i ' «. ■ j 1- • 
Dositinn in Ri» ei,,ii 1 u . set,- the selected bit 

position in Bu shall be lescribed bv the "*» fi»iA 

F Register. ^..*»rou n is of the common resource 

When "a" and "b" a-^ c »- ♦.»,« u ■ ■«. . . 

the leftist byte-poL ion^f" h t e P B = i ;-^? s te e r e 5 C ^? 1 in 
corresDond to the Processor q + ^2 a J. R ister shall 

performs the Micro-commandT This 6 '"? o^S-tit'/^ 
oosition of b «. f"Plicated in the ri-ht nost byte 

of S the 10 va?ue B of the* ' Wfe"^ ^^ ° CCUr ^-^"ly 

The "P" designator CBit 08) shall orovide valid 
horizontal parity when the total „u."er of bits in 
the set state is odd for the entir«T i« k?i I 

of the Fu2 Register •nr.&i.^^&S?^^; 

2'thTcSS' ^tate for^ry 'o^anSs* * V" "< 
undesignated bit position (Bit 11) shin have no effect 
on Micro-command execution except to the extent that?* 
shall participate in the formation of vtlid > rizontal 
parity as described in item d. --rizontal 



f. The 



the bit^ositiS .? S^Sl t ^° U<!h 1S) »»»"■ «o»i.de 
?e ce^nen^anl ?# are^et^^^ the 

"a^inT^^rre^^e 1 ?" 5 ^"^ * lS " «^ 
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3.8.2 Characteristics 

With respect to each of the 65 basic Micro-commands 
Pe«Iste? r Ffle C L^ late ?^ **«="*«=* 'Format " Mockpoint, 
arfprovid^^in' t^Tl] 1 ^ ^ Ti ^^ requirements 

deLr^ is 



3,8.2.1 Mnemonics 



5d a~ ?Km-? X J °S" S1St °J Z ° T 4 ^Pha-numeric characters 

and are shov.71 in Figure 9 m abiia-nuraeric order. 

Complementary onerations are denoted bv use of the 
special character, \. ' 



3.8.2.2 Format 



Formats 12, and 3 as described in 3.8.1.1 through 3 8 1 -\ 
are shown in Figure 9 for each of the 65 Micro-command 
Mnemonics as applicable. . - iJ -cro co..jnand 



3.8.2.3 Blockpoint 



of h ™™, l**-«»te" processing capabilities characteristic 
nLe for th» r „°v CeSS »° r are 'utilized, allowances must be 

rajor cycle! tlr^l^n?^ - 00 ™™* 5 in non-conti E uous 
;f Jor c /cies ror each of the Processor States invni^H An 

cyci:e "s C Si n n d ot e bL C e Ut th d ^ ring th * »-«""«° r A11 

cycie snail not base their execution on the stato rtf th* 
common ^source registers within the ALO exclnt where the 
execution of previous Mi cro- commands within t?e sane 
major cycle has influenced the state of such rlris^er- 
s^fll'make'nT :!icro : co ™^ executed in each major cvcle 

contents of thf SUn?tl0nS whatsoever wit » respect to the 
contents of the common resource registers within the 

ALU whenever "multi-state" processing may have occurred 

Process^ iES'°E " na j? r Cycle W3S ^^cated to a different 
processor State than the current major cycle. 

urlsH? ^ p t a be B „-^cr t o-co m a ^^ 1 C r d t^*£»l» 



fi&ew 4CKMNEA 
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As previously described in i ? -> -> u- 

for each major cycle aliocatA^* ll £ Micro-command execution 
through 7 shall begin at thl L ? P ™cessor States 
designated by the fontenJ nf C ?» tro1 borage Address 
Likewise, upon c^mp?etior «? ^ associated Pu Register, 
to Processor States hW ^ L Eaj ° r c > rcle allocated 

shall be upLLrCwritten? U tS r f^V^ S0Ciated Pu *>8i«er 
Pp Register funless s,mnrLcL r flect the contents of the 
or CI02 Micro^or!mand? PP ^, f >Y * xecuti °n of a CI01 
to Processors tates ihr^^h' sa ^ h ^ QT cycle Placated 
of at least one Bicpoin Mir o- ^^^ the execu tion 
Micro- commands followin^a Bl^ Z^™?*^' Moreover > the 
make no assumptions relltiv! i ft' 1 ** Mlcro " command shall 
resource regiJS?^^,,^ els^uc^^fcro ?" "^ 
known to occur within th* <= a nL » ■ ^ Micro- commands are 

Blockpoint Micro-cSM! ^InX^tU^V^ laSt 

on a minor cycle other than ft ^ Blockpoint occurs 

to Processor StLefothrou g r7thrMicrr r C7Cl ! allocat ^ 
after the last Blockooint ?h«Ti k- Micro -commands executed 

next major cycle " allSca?^ 52 Jfc be ' i;epe ^ teddurill « the 

j cycie allocated to the associated Processor State 
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3.8.2.4 Register File Addressability 

to r the e Exten^H f ? e J for ^: read and write references 
to the Extended Register File, access shall be allo-ed 

The general addressability indications provided in Figure 9 
*SS£l Mo£V? S ° Ci 2 t0d "'?■"*«* ■»•»«» executed in 
"described in w '^ "*S Sub ^ ect ?° s ?e"fic /constraints 
is lik^wf.i * 3 - 2 - Boundary Crossing Mode addressabilitv 
is iiKewise described in 3.2. 

^ ReL r Iter d pno a aro it>r ^S 11 be Prided for ^ Extended 
register Kle group, addressability of the Basic 
Register File shall be possible for the same Micro- 
commands as s.hown in Figure 9. »ucro 

b * brindfritf 5 ^ 1 " F \ le >r Gr0Up l addressability shall 
shoiS tn p- uni 2 uel X for the F and Pu Registers as 
snown in Figure 9. 

hi C ^r°iTT d \ f0 L Which F Agister addressabilitv shall 
be provided, should not occur- for the purpose of oer 
forming write operations during minor cycle EC Wh 
operations shall not be hardware supported and may 
result in machine malfunction. ■ 

^n"hr and -, f S r ? ich Pu Agister addressabilitv 
of IL b n P p r0V - d ! d Sh 4 1 refer ^ce the Address nortion 
tL^ n P P e £ lste / and Arithmetic Status nortion of 
the Su Register during read operations. Micro- covjiands 

shlll ™f.r U Reg lf teT address ^ility shall bTnro^ded 
shall reference the applicable bit positions, in the 

Address portions only, of the P ? and Su Registers durin- 
L r H tG , « P ?T ati ° nS aS specifically described g in 3^8.4 ^ 

c , Extended Register File, Group II addressability shall 
be provided for those Micro-commands shown in Figure 9 
subject to the constraints described in 3.2.3. 

d. Extended Register File, Group Ii-T addressability shall 
be 'Provided for , those Micro -commands shown in Figure 9 
subject to the constraints described in the associated 
documents listed in 2.1. ^ m associated 



**m 40QS-6A 







Eqjj?m¥nt Gro£j ENGINEERING SPECIFICATION 

3.8.2.5 Timing 



Item tor 



882000 



ShMt 



93 " 



Micro- command execution ti 
in terms of the numb 
(minimum) and wors- 



a. 



c. 



:ution times shall be provided by Figure 9 

Vrmaxim^r r CyCl6S ?equired *» ihlTesl 
»t (.maximum) cases. 

In addition to the minimum, minor cvcles «wn k~ u a 
inserted as required for the foUo^nf conditionl: 11 ^^^ 6 

Additive Micro-commands SUT and DSUM and coirmarativp 
Micro -commands CMP and CMU shall r M „?L comparative 
minor cycle wh«*n a A*lr ~a sna11 re <iuire one additional 
iiiui cycie wnen adder and comparator DroDacrati nn<= 

aererred until the second jycle when applicable. 
Main Storage Related Micro -commands shall reouir, an 

SnoTcycL 6 in Um whi r ch° f th additi0nal -^^cycle^^wheV'the 
!i£2« c { cle in which they are translated for execution 

Storage! C °" eS P ond t0 the timing wquireSlt^f"^ 

Su Register .h.l^wqS™ ™?!d2i£^, PO ? tloa ° f the 
when PYPriita^ ,•„ 4 . IC one additional minor cvcle 

cxfles ^remain^th ^JSr"^ ^J"*? 1 "ff 
the contents of Au equal to LrofmP^ ^r^^^ 

the major cycle. /L1Bb as remain in 

^chrono U s r I^„lL\°rf ^"^J.r^to! »d timing, when 

before any actions dependent on the state^fT 1 ,'' 6 - all0Wed 
are taken. When inDut siir^i* "ate of such signals 

the minor cycle in which thev a ~ 6 SU S JeCt t0 change during 
n/s must be allowed For „LP T ?2 d ' ""ling time of 200 

designating the^^ended^Kr 'pile^ro'uo ifrT F^™* 
is performed and any Skin 5?it« Group II CA Register 

command such as^^deliLaiinT^r* 1 ^ ( °l a Jump Micr °- 
n/s, such Micro-command mav^f,,T^- 1S Permed "ithin 200 
This resolve t^wCl^n* ™,«J ? machine malfunction. 

Micro-command c«tS2 JiS S%he casl oTS^f ed V^ 
consist of, immediate i v ^iV«^- f e of thls exa mple could 

and LAW combination specify i„Tan g nth LAW ' tW ° N0Ps or « S ™ 
within the Register e or L H PW1Se ^ USed register 

zero, etc. Such pre caution! t d ?signatmg a shift of 

the Extended ^^ to 
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3.8.3 



are 



3.8.3.1 



LAIV 



Register File Read Micro -commands 

The Micro -commands in'tM<s rii«= ek^-ii ' • -. . 

unrelated to Main Storage operations. 

Load Au Sv'ord 

00 01 02 03 04 05 06 07 08 09 10 11 ' 12 13 14 15 
1 1 

— . 







TZ 



This Format 1 Micro-command 



the Perister Fit* ^ST^ t^ 1 transf ^ the outnut from 
for the read Sff r-n. a A " Re ^ ister "ith the register numl 
ror tne read reference designated according to 318 1 1 



umber 



3.8.3.2 Load Au Complement 



LAl'/\ 



00 01 02 03 04 OS 06 07 8 09 10 11 12 13 14 15 



1 











This Format 1 Micro-command shall transfer the l's corniest 
of the output from the Register File to the Au Pegfste? 

a^rdinV^ 

Regis teJ^shall-be'sei. ^ addltl0 *> <*• Force Carry ^ 



3.8.3.3 Load Bu Word 



LB.V 



00 Q 1 02 03 04 05 06 07 08 09 10 11 12 13 14 IS 

"U — i 



irny 



TTU-U 




Vvrm 4Q0$€A 



" MMKI '*"'"»«»B««iKi»a*«i>*ii 







fSSgiESSt^v ENGINEERING SPEaFlCAT.ON 



582000 






95 



'3*8,3.4 



LBlvA 



3.8.3.5 



LAB 



CLA 



Load Bu Complement 
00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 

°1 ' 1 



1 



This Format 1 Micro-command sh til transfer the l's 
complement of the output of th Register File to the . Bu 
Register vith the register num er for the read reference 
designated according to 3.8.1. , In addition, the 
Force Carry Register shall be i vt. 

Load Au and Bu 
00 01 02 03 04 OS 06 07 08 09 10 11 12 13 14 15 



1 1 1 



1 



This Tormat 1 Micro-command shall transfer the outnut of 
the Register File, to both the Au and Bu Registers with 
the register number for the read reference designated 
according tO T 3 8.1.1. In addition, the Force Carry 
Register shall be cleared. y 



3.8.3.6 Clear Au 



00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 is 



This Format 1 Micro -command shall transfer the output 
of the Register file to the 3u Register with the 
register number for the read reference designated 
according to 3.8.1.1. In addition, the Au Register 
shall be cleared and the Force Carry Register shall be 
set. 



f#r«i #©0£4A 
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3.8.3.7 



Load Bu Link 
00 01 02 03 04 05 06 07 08 09 10 II 12 13 14 IS 



LBL 







This Format 1 Micro -command shall transfer the output 
of the Register File to the Bu Register with the 

register number for the read reference designated 
according to 3.8.1.1. In addition, the state of the 

sStJ t nnJ?V blt f? 11 bG ^^erwd-from-tho AriSnetic 
status portion of Su to the Force Carry Register. 

3.8.4 Register File Write Micro-commands. 

The Micro> commands in this class shall provide the Wans 
for performing Register File write references which 
are unrelated to Mam Storage operations. 

NOTE: The CLR, STA, STB and AND Micro-commands shall 

effect a Branth operation when the Pu Register 
is designated. 



3.8.4.1 



CLR 



Clear Contents of Register (Designated by x) 
_°_°_ 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 



1 



P 



Si S p^f?J! IMicro.command shall clear the contents of 
the Register File at the register number designated 
according to 3.8.1.1. (See 3.8.2.4, item b resfriction) . 



3.8.4.2 Store Au 



00 01 02 03 04 OS 06 07 08 09 10 11 12 13 14 15 



STA 



T 



S i ?u F °r mat V^cro- command shall transfer the contents 
of the Au Register to the Register File with the 

SSrting^lfsfi;!? 11 '*: Write referenc ^ designated 



Aw» 4tfm4M>& 
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3.8.4.3 



:tb 



Store Bu 

00 Q1020304 0S 06 07 08 09 10 11 U 13 l 4 15 



| Q o o Ij 





3,8.4.4 



AND 



o^ iS the% r rLg\ste> C ";X ma "e.i!? t a f 1 : ^f 155 " the ""tents 
nunoe^or t„ e write . ^g^^%^ e ^^ 

Logical Product, Au and Bu 

00 01 02 03 04 05 06 07 08 09 10 11 1 2 „ I4 ls 

blPI-O 01 







3HQ 



I] 



the Register File^Uh t ne relisted 3 ? Re ? is ters to 
reference designated according to 3.8^!" f ° r the W " te 
The logical nroduct nnprari n « «.u -i -, » 

bit position* of Au anS Bu Re?istlrs ^ e J f ° rmed for each 
following truth table. Ke S ls ters according to the 

Logical Product 
T 
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3.8.4.5 Inclusive Or, Au and Bu 

00 1 ° 2 ° 3 °4 05 06 07 08 09 10 11 12 13 14 IS 
IOR 







1 



a b P 







^n/^™" Z Mlcr °- command shall transfer the inclusive 

ReRisterSiirSfS- U ^ ^ and Bu Registers t' 
i-fl^f p ile, with the register number for the write 
reference designated according to 3.8.1.1. write 

The inclusive or operation shall be performed for rarh 
Au Bu Inclusive Or 



8.4,6 Exclusive Or, Au and Bu 

00 01 02 °3 04 05 06 07 08 09 10 11 12 13 14 15 

EOR F 



1 







: 



This Format 1 Micro-command shall transfer the exri.,«:,* v « 
Registering ?h *" * U a - d B u ^^L^^^^- 
^egister File with the register number for the write 
reference designated according to 3.8.1.1. 

The exclusive or operation shall be performed for *^k 

b *K^£u^ 



Au 



Bu 



Exclusive Or 



■'■torn 4fMMM>* 
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3.8.4.7 Sum, Au and Bu 



SUM. 



00 01 02 03 04 QS.-06 07 08 09 10 11 12 13 14 15 
1 0\ Ol a! hi pI n n \ ~ — 1 





according to 3.8.1.1. 




gnated 



In addition, the Overflow and n n V' e t, t „-'■'. 

relative to the cufren J.,n .V f\ tatus conditions 
Arithmetic sta^s portion of ^n 11 b ° • ! r ? n \ ferred to the 

byte contained S ?hrcStoSn ?es5S?S^ th - left : nost 
equal to SO, 51 52 or T? ?« S source F Regis ter is not 

and provided the AunJ r„ d - hexadeciaal notation 

set, P or clocked s^ce^th^ lalt'e^ ^ b S bn " Cleared > 
C0RC Micro-command? the iast execution. of a DIG or 

3.8.4.8 Decimal Sum, Au and Bu 

00 01 02 03 Q4 5 06 07 08 09 10 11 12 .. 13 l4 Is 
J o[ 0) l| al b| ?| 



dsum 







• 1 



This Format 1 Micro-comman. -hall tran.fo-r ^ 

Au (16 bit.,), Bu C16 bits) at p,L ^ er ! he Suj1 of ^e 

justified) Registers to the W °^2 ^f^ P bit, right 

register number for the write ^Vl -He with the 

to 3.8.1.1. The clrry outnuts r 2?^ c e designated accordin* 

groups (4-bit nybls)Thall P hI ^ ° n r each of the ad der 

Carry Register? J Sha11 be transferred to the Inner 

In addition, the Overflow n« a t ,• 1 

relative to the current s,,^ 1 t?\ Status conditions 
Arithmetic s a?us no ;L^f S 5 ail be transferred to the 
Registers irave been cleared ^T ld ? d * h « Au °* B" 
last execution of a SlG'StekSo^^ 1 ""* the 

output fro/tne* ItSr^tt tte 1 ^^"^ " the ««/ 
of the left-most byte of ft ^i th u adder > "stead 
*ost byte of the c^on resource " •RepisteTi the left " 
S0, SI. 52 or 53 in hexadecimaT notation! eqUal t0 
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3.8.4.9 Sign and Magnitude Compare 

00 01 02 03 04 .OS 06 07 08 09 10 11 12 13 14 15 

3: 



CMP 



00 1 



(signedr a and lo^vT*"- ^Sj 1 ' transf ^ the algebraic 
to fhl content °f ca ,lCunsigiied), compare status /relative 
p?if ■ u ? of the Auand.Bu Registers, to the Register 

File where the register number for the write re feren cf shall 
be designated according to 3.8.1.1. rererence shall 



SrSuS 0? of \fc*l* ^ ? - le '-" **?*&***> only bits 00 
according t t? i a 5! r9prla f fl register shall be writ 
?able g left-nuvst byte position of the following 



ritten, 




ALGEBRAICI LOGICAL K)0 pi Q 2 p. , 04 05 06 07 n 8 09 10 11 12 13 14 1S 
A) >CB) (A) >(B)!o 10 



I 



jCA) > (B) 



(A) < (B) 



jCA) < (B) 



(A) = (B) 



10 



CA) <CB)I0 1 



(A) < (B)|0 10 



(A) >(B)jO 10 



1 







0* 1 

— i — — 



1 Of 1 



1[ 1- 



*1 



41 



41 



41 



41 
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3.8.4.10 Magnitude Compare 

00 01 02 03 4 05 06 07 08 09 10 11 12 13 14 15 
CMU 



10 



I 1 



bl P| .0 

• ■ 



J CAu) > (Bu) |0 1 o 
(Au)<(Bu) 



&%^-™%^^\ c :?r d ^5:ii 1 v5 r rs r tho iogicai 

the Au and Bu Register* *„ fw i ve . t0 the contents of 
register number for Xe\*i J^S** 1 ? 1 ** ! iU where «» 
designated according to 3!"!. I? ferenCe ShaU be 

When the Basic Resistor cii^ ,-~ j • 

00 through of the annLri , ^^^d, only bits 

written fecording to the ?eft £>«l*& X l tpr S?la11 be 
following table? left-most byte position of the 

16-bit complre ■■•uK^ full 

00 01 02 03 04 05 06 07 08 09 10 II 12 13 14 IS 




1 



100 











CAu) = (Bu). ! 



1 



1 



1 



^1 : 



->1 



■*! 
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3.8.5 



Register File Read, Main Storage Related Micro -commands. 
The Micro- commands in this class shall T> rov i de the m eans 
r^£t T /°+ Tmlng **Zister File read references which are 
related to, or may be related to, Main Storage Tor 

Tqf^n^T^g^f^E 61 "^ 10115 ' Micro-qoirjaands'LSl, LSF, 
Lsz and LSE shall be unconditionally related to Main 

»n2 r fS$- £ ?r Re .g lste r j Option) operations. The IW,. LD1VV 
and LD3 Micro -commands shall be Main Storage (or Register 

^rif n pi r - lat ^ 0n l y ; i hen thQ y are .executed.. during minor 
I qi ill ^S^^K Rowing the execution of an 
aii Z ' w? or LSE Ml cro-command at minor cycle E0. 
All Owher Micro -commands in this class shall be Main 
Storage Jor Register Option) related when they occur 
« ?c£ ??* Wlthln the 5an *e major cycle as LSI, LSF, LS2 

M^n qi-n °"? 0imna n dS . executed fcr the ™rpose of iUrfomin* 
;Iam Storage ( or Register Option) read operations. 

Se-A?H e ^??-K f an i nput *° u the D Fan-In Network within 

this r? a «« fn Jt c 2 n ?y tl0ned b >' the •Jicro-commands within 
tnis class m the following manner: 

a. During Main Storage Read operations, the data. from 
Mam Storage shall be selected at the D Fan-In Network 
from minor cycle E4 through minors cycle E7. 

b. During Register Option Read operations, the data from th*' 
Register Option shall be selected at the D Fan-^n 
Network from minor cycle E4 through minor cycle E7. 

C * V**^ P"' r g? s ® Jf. making D Fan -In Network selection onlv, 
Register Option Read operations which specify the 
Register set associated with the ECC Feature" shall 
be treated as Main Storage Read, operations. 

d. During all minor cycles other than those described in 

1 ! e !! 1 u V£» a r d c » the D Register shall be selected 
at the D Fan -In Network. 



3.8.5.1 Load S 



00 01 02 03 04 OS 06 07 08 09 10 11 12 13 14 IS 
LSI j 
LSF 











LS2 r~v 
LSE 



1 II 



PT' a | b| P| 7 



U" 



1) II u 



cz: 



v 



m 



TT 



a I . b I P 



"u~trr 



ZI 
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These Format 1 Micro -commands shall transfer the output 
from\the Register File to the S Register, when executed 
on minor cycle E0 , with the register number for the 
Register File read reference designated according to 
3.8.1.1. ■ 

a. 'Alien executed during minor cycle E0 on the part 

of Processor States through 7 with bits 11, 12, 13 
and 14 set f register number IE or IF) or when executed 
during minor cycle E0 on the part of the Console State 
with the Console Operation Select switch in the RO-RD 
or RO-VR position (See 3. 10. 3. 11) , these Micro -commands 
shall cause hardware interpretation of the remainder 
of the appropriate major cycle to be associated with 
a Register Option reference. 

b. When executed during minor cycle E0 on the part of 
Processor States through 7 with bits .11, 12, 13 
or 14 clear in any combination (not register number 
IE or IF) or when executed during minor cvcle E0 
on the part of the Console State with the Console 

Mode Select switch in any applicable position 
other than RO-RD or R0 7 WR (See 3.10,3.11), these 
iMicro -commands shall cause hardware interpretation of 
the remainder of the appropriate major cvcle to be 
associated with a Main Storage reference'. 

c. When executed during minor cycle E0, in the presence 
of the Basic Storage Protection Feature, the 
Relocation and Protection Feature or the ECC Feature, 
these Micro -commands shall require an additional minor 
cycle referred to as E0\ When executed during minor 
cycle E0, in the presence of the Basic Storage 
Protection and ECC Features or the Relocation and 
Protection and ECC Features, these Micro -commands 
shall require two additional minor cycles referred 

to as EO'and E0"* Minor cycles E0» and E0" shall be 
hardware inserted. 

d. When executed during any minor cycle other than E0 , 
the contents of the S Register shall not be affected 
by thebe Micro- commands . Moreover, the nature of 
each major cycle with respect to its association with 
Register Option or Main Storage references shall be 
hardware interpreted during minor cycle E0 only 
and shall not be altered by the execution of these 
Micro -commands during minor cycles other than E0. 
When executed during any minor cycle other thanEO, 
the associated Load S Micro-command shall be held in 
the Ful and Fu2 Registers for the remainder of the 
major cycle. Thus, each Load S Micro-command occurring 
on minor cycles other than E0, must be immediately 
preceded by a Blockpoint Micro -command for Processor 
States through 7. 
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These Format 1, Load S Micro- commands shall transfer the 
output of the Register File to the Au Register, regardless 
of the minor cycle in which they are executed, with the 
register number of the Register File Read reference 
designated according to 3.8.1.1. Likewise, the Bu and 
Force Carry Registers shall be affected according to the 
following: 

e. The LSI Micro- command shall cause OOOOis to be transferred 
to the Bu Register and the Force Carry Register shall 
be set. 



f. 



The LSF Micro-command shall cause FFFF16 to be transferred 
to the Bu Register and the Force Carry Register shall 
be cleared. 

The LS2 Micro-command shall cause OOOIja to be transferred 



to the Bu Register and the Force Carry 
be set. 



agister shall 



h. 



The LSE Micro- command shall cause FFFE16 to be transferred j 
to the Bu Register and the Force Carry Register shall 
be cleared. ♦ 



In the presence of the Relocation and Protection Feature, 
Load S Micro- commands executed during minor cycle E0 
shall result in the transfer of the Segment Tag, associated 
with the designated register number, to be transferred to 
the left-most 4-bit extension of the S Register as contained 
within the Relocation and Protection Feature. 

Although the Load S Micro- commands shall be capable of 
execution in a single minor cycle, E0^ as reflected by 
Figure 9, the following restrictions shall apply: 

i. In the presence of the Basic Storage Protection or the 
Relocation and Protection Features, the Load S Micro- 
commands shall require 2 minor cycles, the second 
consisting of a special hardware inserted cycle referred 

to as E0 . 

j. In the presence of one of the features described above 

and in the additional presence of the ECC Feature, the 

Load S Micro- commands shall require 3 minor cycles, the 

second and third cons. is ting of special hardware inserted 

cycles referred a> as £0' and E0 M , respectively. 



3.8.5.2 Load D Word 
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3.8.S„3 



3.8.5.4 



number for the Register f?i? 8 1S ? T ^ lth the agister 
according to 3. 8?!*!? lle Tead referenc * designated 

When executed during minor rvru ci • ,. 
an LSI, LSF, LS2 or LSE mL™ J™ E1 - lmme lately following 
this Micro-command shall re S ui S^V* "i Wr ^^ E0 > 
Option write reference^ involvln/a V^^l^ o^ Register 
Register output, in such cal^ 8 t,+ ! ran ?fer of the D 

of the D Register by means of %l, alteratl °* of the contents 
cycles E2 through E7 m^ r Li °[!' CM ? ands durin S min °r 
The word locations of ?he writ* JS m * ch *ne malfunction. 
Storage, or within *L 2 " reference within Main 

by the^contents^of . g£ slegilter^rBit^li^ 11 * e ^-^ated 
for Breakpoint) and shall L!!k- C Z ^ 1S relevant except 
validity checksV^ the part of ^H ■? a gP ro P ri ^e hardware 
or Relocation and PrbL^foVIe^ 

thus performed shall involve lfi 5»?! *■* ^ e refer ences 
addressed. involve 16- data bits when validly 

load D Complement 

00 01 02 03 04 05 06 07 08 09 10 1T1, 13 „ ls 



Lm \ 1 1 ij ol T 







LDB Po 



S^i^SSJSge^S* 'ito!li.'Si'S«2 Mp ? f this Hicic.c««,d 

the comments in 3?8.S?f" ^ " Wrlte ref "ences see 

Load D Byte 
00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 

pool: 



111 



Z] 






Form 4002-2A 



OH 

Equipment Group 



ENGINEERING SKCIRCATION 



8 82000 



Sfcttt 10 6 



When executed during minor cycle El, immediately following 
an Lb 4., Lbh, LbZ, or LSE Micro -command at minor cycle 
E0, this Micro-command shall result in a Main Storage 
write reference involving a partial transfer of the 
D Register output for which the right-most byte shall 
be duplicated in the left-most byte position, C the 
D_Register output to the D Fan- In Network shall not be 
affected). 'In such cases, alteration of the contents 

i D Re 2 lster by means of- Micro -commands during minor 
cycles E2 through E7, may result in machine malfunction. 
The byte location of the write reference within Main 
Storage shall be designated by the contents of the S 
Register and shall be subject to appropriate hardware 
validity checks on the part of the Basic Storage 
Protection or Relocation and Protection Features 
Write references thus performed shall involve the 
transfer of only the left-most data byte where bit 
IS of the S Register is clear or the transfer of only 
the right-most data byte where bit IS of the S Register 
is set, when validly addressed. 



3.8.5.5 D To Au, True 
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This Format 1 Micro -command shall transfer the output from 
the Register File to the Bu Register with the register 
number for the Register File read reference designated 
according to 3.8.1,1,, In addition, this Micro-command 
shall transfer the output from the D Fan- In Network 
to the Au Register and shall clear the Force Carry 
Register. 

When initially translated on minor cycle El, E2, or E3 
during any major cycle in which a Main Storage or Register 
Option read reference is performed, this Micro -comma-id 
shall be held in the Ful. and Fu2 Registers and reDeatedly 
executed during each minor cycle up to and including 
E4, under hardware control. 
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3.8.S.6 D to'Au, Complement 

00 01 02 03 04 05 06 07 08 9 10 11 12 13 14 15 
0| ol ~3l[ " J b| p| ol 7 
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This Format 1 Micro-command shall transfer th- l»s 
complement of the output from the Register File to 
Re^i^r e f-? ter W i th l h& ^Sister number for the 
to g \ Ti FUe read reference designated according 
to 3.8.1.1. In addition, this Mi cro- command shall 
transfer the output from the D Fan-In Network to he 
Au Register and shall set the Force Carry ?Jgis2er 

hardwlrfcontrol?^ t^ RefilSter °^l° n read references, 
e^rclsld'aT de^c^ibennS^^^s" 1 ^ 5 Sha11 be 



3^8.5,7 Index 
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This Forma- 1 Micro -command shall transfer the/ outrnit 
from the. Register File to the Bii Register DroSided P 
the resultant register number for the Register -it 
n* Va fer 5 n 5S , d ?9» jot have the 3 rightmost bits 
(13, 14 and 15) in the clear state when designate! 
according to 3.8.1.1. wsignaieu 

I!i-; S -!i Ii 5 r ?: COminan(i sha11 si ™>ly clear the 3u Register 
¥iirtL th r°/ eSUlt T re p^er number for ?he Register 
File read reference has the 3 right-most bits fl3 14 

S s"?!™. ClGar State When designated according 

In addition, this Micro-command shall unconditionally 
transfer the output of the D Fan-In Network to the Au 
Register and shall clear the Force Carry Register? 

firing Main Storage and Register Option read references 

hardware controlled timing constraints shlll be exercised 
as described in 3.8.5.5. exercised 
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lu ^5 v P r f ? sence - ofthe Relocation and Protection Feiture 
.Hero- command control mechanism for dvn ami c Segment 
thf L r xt t ^e r ^s e t r e e ? C ?f^ EaCi l ™XJ^o-cor^^l allow 
MicrS-commd nt ? rit * referenc& > Performed under 

Segment Ta sh,?? ? 2 ' J° ° C ? Ur Such that the associated 
segment lac: snail also be written tKp ^^ rrt»,«« ■». t i 

whenever the ^^l^te^^'D^^c^^co^^fs^TcL^Sd'' 
the Bu Register. Alternatively, the Segment Tar » ,. 
so written shall correspond to - the Segrcfntlae value 
a^slciate'a'lDx'Mfr""" 6 ' 1 l DX ^"o-loZlnTkenl"^ this 



3, 8. 5.8 D False to Au 



3.8.6 



DFA 
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10 



^^Hi^ r ? h r^^e4ster " JM'" the - 0ut * ut ° f th * 
for the Register %fif- Vt^ i % ter Wltl \ the register number 
to 3.8?l.i: reference designated according 

Fanfin 1 ^^ork'shair^Ti 6 ^! ° £ , the out ^ ut from the » 
■ami ;P lN | t " ork A shall - be . transferred to the Au Register 
and the Force Carry Register shall be set. < e S lsrer 



During Main Storage and Register Ootion read references 
hardware controlled timing constraints shaU be exercile 
as described in 3.8.5.5. »«c*.n oe exercise 



ed 



Register File Write, Main. Storage Related Micro -commands. 

The Micro -commands 

mly R L rAi;;;;r;™;*,-r w J?^Y 1 / Xie . wrue reterences which 
ope: 

The Micro -commands within this ria«<= e i. a ii u w • 

or Register option related'whenlhev occur after^u' ]^ 6 

which are m e a i:cut G Id le fo?%, LS1 ' LSF ' "* • >* *SF Sfcr^eoJSands 
,"„™„ are executed for the purpose of performing Main 

i:?"?r.tMS S 3 t ! 8 r . S °?4 t f °".- read °P« atL - « Sefinec- in 
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mder t hardwIre f! c™ a ^o5 , : n0r ^ UP t0 and -cludin S E s/ 



3.8.6.1 Store D V.'ord 



SDI 



00 01 02 03 C 4 05 06 07 08 09 10 11 12 13 14 15 
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3.8.6.2 



SDB 



Store D.Byte 

00 Q1 ° 2 ° 3 04 05 06 07 08 09 10 11 12 13 14 is 

1 ° * ° 







This Format 1 Micro -command shall transfer the rirht 
most byte. or left-most byte from the outnut of the d" 
of-rtU i e ?°T k Cas determined by the state or bit IS 
h5t^ n„f-^ glSte f )t0 the Agister File in the rightmost 

oosition ™' al0 - B " ith zeroes in the left-most byte 
position The register;- number for the Register File 
write reference shall be determined according to 3.8.1.1. 

Mien bit 15 of the S Register is in the clear state 
the left-most byte of the D Fan-Out Network shallbe 
selected at the right-most byte inout to the Register 
Register VilV " the left - raost >*te input to the 



lcu W ± " or rne ^ Register is in the set staff* 

■?eSld t ;r S the b ^ I ,? £ ^ E Fan -° Ut ""'^ork-shaJi be 
it It a right-most byte input to the Register 

glsrer me?* " *" Utt - moat »/*• input to the 
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3.8.7 Immediate Operand Micro -commands . 

The Micro- commands within this class shall provide the 
ZT«+ ° r transferring immediate operands" to the Bu- 
£??£! lu 3 ese - lmmediat e operands shall be contained 
^^the/icro- commands themselves, with the exception 
o± GORC and special cases of the LBB and LB3\ Micro -conn. an ds 

Undesignated bit positions within these Micro- commands 
snail have no effect on Micro -command execution excent " 

n? ^?^ Xt6n ^ that the/ Sha11 Participate in the formation 
or valid parity. 



3.8.7.1 



Enter Bu Upper 
00 01 02 03 04 OS 06 07 08 09 10 11 12 13 14 15 
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Nn 



3.8.7.2 



^ e ^2 / ^^ ield ? u f this Micro-command shall be transferred ' 
to the left-most byte position of the Bu Register The 

»«i* t>n, °!; t b >^te position of the Bu Register shall" remain 
uncnangecl. 

Enter Bu Lower 

00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 



EBL 







N, 



PJ 
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3.8.7.3 



V^ e +h /} ll fields of this Micro-command shall be transferred 
to the right-most byte position of the Bu Pegister In 

s^an^be'cleare'df""" 103 ' byte position of the Bu Register 
Load Bu Bit 
00 01 02 03 04 05 06 0708 09 10 11 12 13 14 15 



LBB 







1 







This^Format 3 Micro-command shall transfer a 16-bit 
immediate operand to the Bu Register. 
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rfhen the 'a" and "b" designators are not set, the 16-bit 
immediate operand shall consist of a single bit in the set 
state with the remaining 15 bits in the clear state. The 
bit position to be set shall be designated according to 

"Alien the "a" and "b" designators are set, the 16-bit 
operand shall consist of two bits in the set state 
one in each byte position, with the remaining 14 bits 
in the clear state. The left-most bit Dosition to be 
set shall correspond to the Processor State, through 7 
in which the Micro- command is executed and the left-most' 
byte shall, be duplicated in the right-most byte position 
as described in 3.8.1.3. 

In addition, the Force Carry Register shall be cleared. 
3.8.7.4 Load Bu Bit Complement 

00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 
LBB\ r 







i 



This Format 3 Micro-command shall transfer a 16-bit 
immediate cperand to the 3u Register. 

Khen the "a" and "b'« designators are not set, the 16-bit 
immediate operand shall consist of a single bit in the 
clear state with the remaining 15 bits in the set -tate. 
The bit position to be cleared shall be designated 
according to 3.8.1.3. 

When the "a" and "b" designators are set, the 16-bit 
operand shall consist of two bits in the clear state 
one in each byte position, with the remaining 14-bits 
in the set state. The left-most bit position to be 
cleared shall correspond to the Processor State 
through 7, in which the Micro -command is executed and 
the leftmost byte shall be duplicated in the right-most 
byte position as described in 3.8.1.3. 

in addition, the Force Car-y Register shall be set. 
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3.8.7.5 Digit Duplication 

00 01 02 03 04 OS. 06 07 08 09 10 11 12 13 14 IS 
DIG 
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The "x" field of this Micro- command shall be transferred 
to each nybl (4-bit group) position of the Bu Register. 
In addition, the Force Carry Register shall be cleared. 



Execution of 
carry mechani 
nybl may be i 
in the clear 
Overflow and 
of the Su Reg 
of this Micro 
effect until 
clocked by Mi 

3.8.7,6 Correct Code 



this Micro- command shall inhibit the group 
sms within the adder such that each 4 -bit 
ndependently added with grouo carry inputs 
state. Likewise, the clocking of the 
Link conditions within the Arithmetic oortion 
ister shall be inhibited by the execution 
-command. These disables shall remain in 
the Au or Bu Registers are cleared, set or 
cro- commands other than DIG and CORC. 



00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 

CORC 
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This Micro-command shall transfer a 16 -bit immediate 
operand to the 3u Register where the value of each 
nybl (4-bit group) shall be independently determined 
by the state of the associated bit position in the 
Inner Carry Register. 

Where the bit positions in the Inner Carry Register 
are set, the associated nybls shall have the value of 
3 in hexadecimal notation. 

Where the bit positions in the Inner Carry Register are 
clear, the associated nybls shall have the value of D in 
hexadecimal notation. 

In addition, the Force Carry Register shall be cleared. 

Execution of this Micro-command shall inhibit the group 
carry mechanisms within the adder such that each 4-bit 
nybl may be independently added with group carrv inputs 
in the clear state. Likewise, the clocking of the Overflow 
and Link conditions within the Arithmetic portion of the 
Su Register shall be inhibited by the execution of this 
Mi cro -command. These disables shall remain in effect 
until the Au or 3u Registers are cleared, set or docked 
by Mi cro -commands other than DIG and CORC. 
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3.8.8 Shift Micro -commands 

The Micro -commands within this class shall provide the 
means for left shifting the contents of the' Au/3u Registers 
Shift counts of 4 bits shall be Micro -command designated 
in true or 2 f s complement form, for shifts from to lS rr v 
binary places. Bits shifted from the Au Register shall 
beend-off, (lost). Bits f rom t h e 3u Register shall be 
shifted into the Au Register with zeroes inserted into 
the right-most bit positions of the Bu Register. 

Undesignated bit positions within these Micro -commands 
shall. have no effect on Micro- command execution exceot 
to. the extent that they shall participate in the formation 
of valid parity. 

3.8.8.1 Shift Left 

00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 
SHP 



This Micro-command shall shift the contents of the Au/3u 
Registers left the number of bit positions designated 
by the "x" field. 

3.8.8.2 Shift Right 

00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 

SHR 
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3.8.8.3 



This Micro- command shall shift the contents of the Au/ 
Bu Registers left the number of bit positions designated 
by the 2 f s complement of the "x" field. 

Left Shift (Dependent Count). 
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This Mi c:o- command shall shift the contents of the 
Au/3u Registers left the number of bit positions 
designated by the shift count. 

The shift count shall be obtained from bit positions 
08 through 11 of the common resource F Register when 
bit position 01 of this common resource F Register 
is set. 

The shift count shall be obtained from the output of the 
D Fan-In Network in the right-most bit positions (12 thr.- 
15) when bit position 01 of the common resource F Regis te 
is clear. During major cycles which perform a Main Stora 
or Register Option read reference, the selection of the 
input to the D Fan-In Network shall change from the D 
Register to the Main Storage data or Register Option 
data inputs , respectively, during minor cycle £4. Thus 
DLS Micro -commands which obtain the shift count under 
these conditions, shall provide unpredictable results 
when executed during minor cycles E4/E5. 

3.8.8.4 Right Shift (Dependent Count) 
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3.8.9 
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This Micro- command shall shift the contents of tne 
Au/3u Registers left the number of bit positions 
designated by the 2's complement of the shift count. 

The shift count shall be obtained in the same manner 
as previously described for the DLS Micro -command 
in 3.8.8.3. 

Bit Sense Micro -commands. 

The Micro -commands within this class shall provide the 
means for scanning the contents of the Au Register, from 
left to right, for the purpose of detecting the first 
bit position in the set or cleared state as specified 
by the associated Micro -command. 3it positions thus 
detected shall be cleared or set within the Au Register 
as specified by the SRI and SS0 Micro -commands, respectiv 
A value corresponding to the bit position detected, 00 
through 15iq» shall be added to the contents of the Bu 
Register. When the entire Au Register is scanned without 
detection of a bit in the specified state, 16 jo shall be 
added to the contents of the 3u Register. 

Undesignated bit 'lositions within these Micro -commands 
shall not affect Micro-command execution except to the 
extent that they shall participate in the formation of 
valid parity. 
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3-. 8.-9.1 Sense for Zero 

00 .01.02.03 04 OS 06 07 08 09 10 11 12 13 14 15 
SR0 
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3.8.9.2 



If^h^ffr^ ?^ SfL ^ X S ? an the Au. Register for detection 
of the first bit position in the clear state, and shall 

SSrSf^^fi?" ° f ^ BU R ^ Ster accordin/^^he 

The contents of the Au Register shall remain unchanged. 
Sense for One 

00 -.0 1 02 03 04 05 06 07 08 09 10 11 12 13 14 is 
SSlPl 



1 



3.8.9.3 



SS0 



This Micro -command shall scan the Au Register for th* 
tTT^' £ ^-^"t.bit position in ?he set state* 
and shall increase the contents of the Bu Register 
according to the results of the scan. 5 

The contents of the Au shall remain unchanged. 
Sense and Set for Zero 

00 01 02 03 04 OS 06 07 08 09 10 11 12 13 14 15 
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This Micro- command shall scan the Au Register for detPrt-ir4 
of the first bit position in the clear s°tate and shall 
increase the contents of the 3u Register acco?dina 
to the results of the scan. according 

The Au Register shall be set in the first bit oosition 
detected in the clear state when the contents bf the 
Au Register are not equal to FFFF 16 . 
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3.8.11 



SKZ 



SRI 
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This Micro -command shall 

detec 

and s 

accord 

The Au Register shall be cleared in the first bit 

IVIZ 10 $ d t te ? ted in theset state when the contents 
of the Au Register are not equal to 0000^ nt6ntS 

Skip Micro -commands 

r^anf fn?"^ m - dS W t thin this class shal l provide the 
neans- for skipping the execution of the next succLil 

Au^^s^frfmet^P 601 ^" 1 ^itiXE' with^nf 
onen rv? T \ The f e ^^ro- commands shall reauire 

cycle to acconnlfsh * rans i ati ?* ^d an additional minor 
c/cie to accomplish the skipDing of the next Q„rr«ci„ a 
Micro-command when the specified conditions are m" 
ikip Micro-commands for which the sneHfi^ ™, r 1, 

ninor Ivcle Fn ^ x * suc «"ive Micro -command during ' 
minor cycle E0 of the next appropriately allocated major 

?JPTE: 'Alien the contents of the Au or Bu Registers ar» 

vf cr f r^i 0n J" the f ?™ of ""defiLrand y unoredictable aChlne 
*Vicro- command execution. See 3.8.2.5. l . JIca "taDie 

Xfll'Evrno^ff^?^ 10 ^ Wlthin these Micro-conmands- 
l^t tu n effect on Micro-command execution errant 

o*? fatid^arity! 1 " ""*. * haU ^"ici^te^'Se'SSation 



3.8,10.1 Skip if Au is Zero 
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This Micro- command shall 
successive v 



skip the execution of the nf»*t 



?•"» 400*-CA 



KCaWNHwmrBffwHWkw^n^^ 



VrfMAmaitfwrjjwiitMi 




OXR_ 

Equipment Group 



ENGINEERING SPECIFICATION 



8s:ooo 



Steet 



117 



.3.8.10.2..- Skip if Au is Non-Zero 

00 01 02 03 04 OS 06 07.08 09 10 11 12 13 14 15 
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This Micro- command shall skip the execution of the next 
successive Micro command when the contents of the Au 
Register are not equal to 0000 16 . 

3.8.10.3 Skip if Au Bit is -a One. 

00 01 02 03 04 OS 06 07 08 09 10 11 12 13 14 15 
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■Si «o I Micro-command shall skir> the execution of 

Hi Sf X p s ? c ^ ss ! ve .- ,{ icro-command when the content of 

the Au Register is in the set state at the bit position 
designated according to 3.8.1.2. position 

3.8.10.4 Skip if Au Bit is a Zero. 

0O0102 03 04 OS 06 07 08 09 10 11 12 13 14 15 



SKB\ 



10 



a 

*. — i 







So n !°r mat 2 Ml ? r <>-command shall skip the execution of 
the^next successive .Micro -command when the content of the 

d^T^ 1S - 1 !}. th& cle-ar= .state" at the bit position 
designated according to 3.8.1.2. 

3„8.10.5 Skip if Au> Bu 

00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 

^| Q io i[ o\ o| I pj o o 



SKG 









s^ccessivrM^n^ Shal i 5 ^ ^ Q exec ^ion of the next 
Reoitttl JL i °: c ™?™* " h ™ the contents of the Au 
of^L^u^gis^err 1 ^ ^^ «"*« than, the contents 
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3. 8.10.6 Skip if Au < Bu 

00 01 02 03 04 5 06 07 08 09 10 U 12 13 14 15 
SKL 











This Micro- command shall skip the ex^rnHnn «^ «-u 
next successive Micro-command when the consents of 

co^ts^f^he 1^°!^ ^^r d) "^ *« *• 



3.8.10.7 Skip if \ u = Bu 



SKE 



00 01 02 03 04 05 06 07 08 09 10 n. 12 l3 14 15 

il ol I pI "0" 











n 



This Micro-command shall skin the execution nf <-h» „ DV * 
successive Micro-command when the' con ten?" of the 

&Xs;!V3b &"& t0 the contents of the B " 

3.8.10.8 Skip if Au j Bu 

00 01 ° 2 03 04 OS 06 07 08 09 10 11 12 13 14 15 



SKE\ 1Q l 



M 



3 



This Micro- command "shall skin thp ' PY^„H An ^ r *u 
Micro-command when the centers Vt^"^!*"* are" 
not equal to the contents of the Bu Register! "i"f"-bit 
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3.8.11 Branch Micro -commands 

vhlch^h'll effect fB^f h ' S ™ 3nd ^ Hi«o-co™wnd S 

in this class shall ex^l?riJ?,. ! J th \ slx Ucr °- C0: ™ ands 

perfomins branch oplratio^s?- ?r ° Vlde the noans for 

As opposed to the imlirit )«:_,,„ „ ■ , 

mentioned and £scr?bed in ' " tT 1 "* Previously 

connands in thivr - « =! ni 4, the explicit Micro- 

. "iterefe^e U'ihe'riJht ^o,T:dd? P ° f ° nlypartial 

the Su and Pp Registers as "follows: addreiS Prions of 

*" ^ofthf^n^^l^Lt^s 6 -SK'ii-^ 8 *"»* 
shall be under hardware cSntr" and s^!? s hr ° Ugh ° 7 , 
by one when JMP Micro-command occur Tt k^Vo^V^* 
shan S bf/ XFF «- "Jcewise, bits 02 through St0ra8S 
occur at controTs^ hY a ?L when JMP "icro?con m ands 
»ino U r "cSrSae^Sh^^S^^^W during a„ y 



b. 



control and shl'i! L^ ° 3 ShaU be under hardware 

^^ds^curlt 1 ^SoTSS55. b 3[ d s.%Sr i # a Micro - 

Likewise, bits 02 a^H n^ cKo-n u ; uure55es ^^g, 

E6 anl/or E7 16 dUrlng an> ' min0r ^cles other thL , 
Execution of R\I1, RNI2 and FZJ Micro-command, «h a n 

that the branch addresses^ssocia ea^h'the^e 6Xt6nt ' 

5 ro := onraa nds may be altered from values of Inns 
and X009 16 to a value of X000 16 . vaiues o£ x °°2l6 

s U haI S l i n2ve te no b effect i o t n° ,1 ( fc Within th 2 se '«cro-com«md, 
to the exten? 1 L" '.'icro-comraand execution exceot 
formation^ ofVa'lid ,X Participate in the ' 
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3.8.11.1 Function Decode Jump 

00 01 02 03 04 OS 06 07 08 09 10 11 12 13 14 15 

FN J ' 







1 I 



Ii 



pLoj, 



ro^he^Re^is?^ S )? U tra " sf ? r « 12-bit branch address 
^dtePpte Li ( !n C ^» dU ^ n ? "inor cycles E6 and E7), 
ana tne rp Register, in bit positions 04 through 15. 

^^^^JLLTd^Sg^r^^^-Ve^^-^l^-Lnrs 1 ?/^ 

r^r^p^^ 

a. When the I designator (bit 06) is ci^ar +h* i-y m* u t_ 

addrp<;<: at >k« ;L,-- > , . uj " ciear, tne 12-bit branch 

:^yf? at the designated inputs to the Su and Pp Registers 

shall have the following format: P Ke 2 lsters 

04 05 06 07 08 09 10 11 12 13 14 15 



*0 4 



05 P06 



'07 



b * Sd?ess%t S^£?f« ^S*. 063 is set » the 12-bit branch 
daaress at tne designated inputs to the Su and Pn 

Registers shall have the following format" P 



04 05 06 07 08 09 10 11 12 13 



14 



I 



"08 



15 



3.8.11.2 



Format Decode Jump 

00 01 02 3 04 05 06 07 08 09 10 11 12 13 14 15 
FRJ I 



U~(5 



si rv 



"D~0T 



This Micro-command shall transfer « i? k,* u u 

the Pn RAaic*-^^ i« uiZ transrer a 12-bit branch address to 

uue rp Register- in Olt positions 04 thrnmrh K /"m,~ * 1 

l^^-^^£^ JJS,«*2 r 2 °00 8h n / 1 S 5 - p r^r%o U t t L Ut 

SltDu£ 2 of i ?h!! r ?!}S h add J e u? Sha11 be stained by reading the 
output of the Address Table (9 bit* of addrp*/ i Mt L 

S?) and inserting 3 hardware translated fairs The con- 
ventions for addressing the AHHr^.: t 3 ki ~ j i • con- 

output are described in 3.5.3 and formatting its 

Once read, this Micro-command shall be held in the F,n ann 
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3.8.11.3 Zero Jump 




FZJ 



00 01 02 03 Q4 05 06 07 08 09 10 1112 13 14 15 




3.8.11.4 JumD 



.-fMgnrS'?? SKitElftf- 12 : bit "ranch a ddress 
IS on the f irst ■w'&X £ whlcH t 'is™ °^r gh 

part of this Micro-comand nnrf E? i perforned on the 

proceed to the execution of ?he next^H C ° ntr01 ShaU 
as available at the output'of^o^^ll^gT^er. 

the renainder of th „ „ Slla ' be disabled for 16 

shall be performed on the .art f^ na further operations 
State with respect to Micrn ™™ 3 he cur rent Processor 
H " IO '^cro- command execution. 



00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 1. 

jmp ri 



1 



NO 



N- 



3.8.1 



This -Micro-command shall transfer an « hw k 
address consisting of the N /v «f?^ * * ? randl 
(except during mifor cycles^e^nS ? t0 ] he Su Agister, 
Register, in bit .pos&SVol'ltoou^s?*' ** * 

Sanc^^LationrS^ JJ^SS the "?*» for '"forming 
Control Storage J„i„ * „?;£ ~*? rd P a ?e boundaries of ¥ 

3.8.11, item a! P per ' Wlth the exceptions noted in 

1.5 Read Xext Instruction 1 

00 0102 03 04 05 06 07 08 09 10 11 12 13 14 IS 

mu D ° ° °l TTTT~ p l o| t 



™fe; c sr?p d r^ister^^r/ 12 - bit branch add — 

on the^irst .ino? ^Kte iSiSi^ni^^sl^te^ " 8 ' 1 " 



Pert. 40®i-e& 
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Basic R^htJ nft tranSfer Sha11 be confined to the 

command are both in the set state and constitutes an 
exception to Format 1 Mi cro- command add?el sal ililv 
The Basic Register File shall bo written in She &ft-rost 
to^VoT'bUs 01 Ch n2 tha V n V r^ 1OW Sha11 be transferred 
£di^htll\*h&s%i£ A d to Mf of «&f"^ cleared, 
8-bits shall remain ^changed. ^ ° 3 ' ^ «^t-osf 

Once read, this Micro -command shall be held in the Ful ' 

remainder of the major cycle. 



and Fu2 Registers for the 
3.8.11.6 Read Next Instruction 2 



00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 
RNI2I 1 



P 



This :li cro -command shall transfer a 1?-h-?i* k^o u jj 

of 009k to tha PniP««,-e + J: • Z- i*:&it branch address 
iJ'n« iS 2- f ■ ? Agister in bit positions 04 through 
15 on the first minor cycle in which it is translated 

iSentLSurtr^grSh^r 8 Mi « -«5mand' shall execute 
3?8?11?S Micro- command as described in 
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3.8.12 Control Micro-commands 




The Micro -commands within this el a «?« '«=h a i -i 

for performing Timing Innut/Ontn,^ t ^ Pf ovlde the means 

Boundary Crossing Mode operations^ Terminatlon ™* 

'S^fe'ffec^ theSe ^ro-commands shall 

extent that Senh t h execution except to the 

valid parity. sllal l Participate m the formation of 

3.8.12.1 No Operation 

00 01 02 03 04 05 06 7 08 09 10 11 12 13 14 15 



NOP 



■ .... m i . .-. * xu 

o o o o[ of ?j I pj Q , 



] 



This ificro-command shall not influent mn 

the minor cycle during which f ? e , C U operations for 

and Fu2 Registers. "-contained in the Ful 

3.8.12.2 xesynchronize 

00 01 02 03 04 05 06 07 08 09 10 n 12 . 13 14 15 




This Micro-command shall transfe-r *-*,<* r * V c-. ' 
Address of the next successive f f.[ the Cont roi Storage 

S^?. 4 ^S&iW sr»ss£ S-S.VX^T^- 

«.u ine associated Processor State. 



3.8.12.3 Invoke/Revoke Boundary Crossing Mode 

UIJ ^ 01 02 "03 04 05 06 7 08 09 10 11 12 13 14 



15. 




ZVK fl 1 1 



400MA 



Equipment Group 



ENGINEERING SPECIFICATION 



882000 



124 



an RVK Micro'command S eMcitaf^?'/ 1 ^ cye - le in whi:h 
shall be in effect^n ?£oe« to JK^- S ? iBS ! '° de 

in 3.2.3.7 including timing constraints where applicable. 

JrFoSt 1 ,"? ^designating register numbers by -eans 
of Fomat 1 Micro-commands only, is described L 3XU. 



3.8.12.4 Read Control Memory. 



01 02 03 04 05 06 0708 09 10 11 12 13 14 IS 

ROM f 1 i j - i| Q| Q] f pi o 0| o , 

L — ' — ■— ' — I -I — i 



This Micro-command shall transfer n a r « ■, r- 

of the next successive Mimrn™,^.^™ 1 Storage Address 
through IS of SehLc St .;TS *° bxt Positions 02 
in which it is executed " the flrSt ninor ^ cle 

C *Ztl«l St0I *? e Proper shall be read referenced at the 

Control s'tora^ro'persha?, t^T* and the ° ut ? ut °* 

Sis^ic^-co^and: CyCle lnV ° 1Ved in the •»-ti«.^f 8) 

and%;i a R^isil^i"-= h r and ? h 2 U be held in the F "l 

ROM Micro!commanas "wh i cn^esTn'execution'n ^ " C/ClS ' 
CA «~ ct i_-.it >h.i.v,ji ucgin execution on minor rvrUc 

of each R0M.MicrS-co™S3 t S;a 1 l T ^ii~"StSf f » !?? CUti0n 

must be provided under I I icro-coSdco„xrol. 11 ° WanCe 
3. 8.. 12. 5 Compare I/O 

00 01.02 03 04 05 6 07 08 09 10 11 12 13 14 15 
CI01 Fl nl ll ol l| 'if 

CI 02 
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A5r re %s^ C r heTe^f succe'ssivTMf 61 " the Contro1 St °"^ 
positions 02 through IS of"h I ^"ZTs^ V^- 
minor cycle in which they are execute th ° flrSt 

^""cSiEaSdJ^hE? be £^"5" e * ec ^°n of these 
of the contents ol the A,f^S d B nt D Up ° n the «™P"ison 
the state of the anoronrW? r ^ R | S i Sters as we H as 
performed for Processor States^ III ^Tf" Signal when 
for a description^f-thMnTo/T^flMign^s. 3 - 2 - 4 - 12 

a> -SK^ .TSSIu'L&tE R D f t s for b ar t e(,ual t0 the 

presence of the anOronriat«'pnJ J T"" 311 ' or ln the 
when apolicable thl rrm % f transfer signal 

). When the contents of the An tt»<n'c+ A ~ 

the contents of the Bu Re*is?S? b ?or h?f SqU ^ t0 
the presence of the appr nj e E nd f t^ ^ ° r ^ 
when anplicable the rrn? mI of Transfer signal 

end of the first ainor cycle of the "exe cation 'on^ 

no other operations shall be performed, execution, 

siSarat^e^nd^r^ff notr,r ° Vide an r /° '**« 

exlcution, the rranffer nf ^- St mn0r C),cle of the ir 
Rp<ji>=<-».^ ♦„ ,: transfer of tne contents of the Pd 
Register to the approoriate Pu Register r n ,L c 
Register during consecutive najor^ycfL for tt» " 
Processor State) which would otherwise Lrnr !* e . same 
minor cycle WO, shall be suonr^J^ r occur during 
pulse shall be 'applied to'S 'in ^ 'ftf' * 

appropriate Busy Fli^/Flon in ^ £/* K . f the 
Processor States thronah a I lu B/A ? e g is ter for 
minor cycle of xc Wf^ the e nd of the f . 
which an I/O Exit simai if £l** Ml ?J°: commands in 
in 3.2.3.1, item d? * P rovided ^s described 

ng on minor 
and may 
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3 * 9 Resource Allocation 



hlti^ut 2i l0Cat i°^ S S a11 be accomplished on a major cvcle 
afniLiT r nS ?f ??■ Resource Allocation Network as 
generally described in 3.1.8. 

The Resource Allocation Network shall resynchronize all 
resource requests from Processor States through 7 
and the Console State, during minor cycle El at a time 
equivalent to CLOCK-60 as defined in 3.2.4.5. 

2* «Z f JVu request 5r om Mai * Storage shall occur synchronous^ 
and shall have unconditional priority over all other 
resource requests. 

3.9.1 Non -Priority Mode 

In the absence of Priority Mode operations, the Resource 
Allocation Network shall proportionately allocate major 
cycles to the requesting Processor States. This equal 
allocation of major cycles shall occur repetitiously , for 
order^ OCeSSOr StateS involv ed, in the following sequential 

PROCESSOR STATE 
PROCESSOR STATE 1 
PROCESSOR STATE 2 
PROCESSOR STATE 3 
PROCESSOR STATE 4 
PROCESSOR STATE S 
PROCESSOR STATE 6 
PROCESSOR STATE 7 
CONSOLE STATE 

When more than one of these resource requests occur, 
(after the Mam Storage Refresh requirements have been 
accounted for), resource allocation shall take place in 
the following manner. F 

Total Number of Resource 

Requesting Processor States Allocation per State 

I 50.0% 

■'?■' 33.3* 

* 25.0* 

I 20.0* 

% 16.6* 

I 14.2* 

5 12.5* 

9 11.1* 
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3.9.2 Priority Mode 

The Resource Allocation Network shall additionally 
resynchronize all resource requests from Processor States 
through 3, relative to their coincidence with the 
associated Invoke Priority signals as described in 
3.2.3.5 and relative to their combined coincidence with 
the associated Enable Priority and Priority signals as 
described in 3.2.3.5 and 3.2.4.11, respectively. These 
resynchronization activities shall occur during every 
minor cycle El at a time equivalent to CLOCK-60 as 
defined in 3.2.4.5. 

Each Priority Mode request on the part of Processor States 
through 3 shall have unconditional priority over all 
Non-Priority Mode requests. When more than two Priority 
Mode requests occur, priority shall be granted in the 
following order: 

PROCESSOR STATE 
PROCESSOR STATE 1 
PROCESSOR STATE 2 
PROCESSOR STATE 3 

In the absence of Consecutive Cycle operations, Priority 
Mode requests shall result, (after the Main Storage 
Refresh requirements have been accounted for), in 50% 
of the resource utilization allocated to each Processor 
State so requesting, up to a maximum of two such States. 
When three or four Piocessor States have made simultaneous 
Priority Mode requests, only the two Processor States 
having highest priority shall be recognized. In such 
cases, these two Processor States shall equally share 
utilization of the resources to the exclusion of -all- 
other Processor States, (except for Null States performed 
as a result of Main Storage .Refresh requests). 

3.9.3 Non-Consecutive Cycle Mode 

Without respect to Priority Mode operations, Non- Consecutive 
Cycle Mode shall afffsct resource allocation only when 
a single Processor State, through 7, is requesting 
resource utilization in the absence of all other requests. 
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Thus, major cycles shall -be alternately allocated between 
the single requesting Processor State and the Null State 
unless the appropriate Consecutive Cycle Enable is set • 
as described in 3.2.3. S. 

3.9.4 Consecutive Cycle Mode 

Without respect to Priority Mode operations, Consecutive 
Cycle Mode shall affect resource allocation only when a ; 
single Processor State, through 7, is requesting resource 
utilization in the absence of all other requests. 

Thus, major cycles shall be consecutively allocated to 
the single requesting Processor State when the appropriate 
Consecutive Cycle Enable is set as described in 3.2.3.5. 
Consecutive Cycle Mode shall be accomplished by means of 
basic timing modifications as described in 3.8.1, item b. ' 

NOTE: The Console State shall be unconditionally capable 
of utilizing consecutive major cycles without the 
basic timing modifications which shall be required 
for Processor States through 7. See 3.7.1, item c. 

3.9.5 Priority with Consecutive Cycle Mode 

When both Priority. and Consecutive Cycle Modes of operation 
are correspondingly specified for one or more Processor 
States, the highest priority Processor State thus requesting 
resource utilization shall obtain exclusive allocation 
of the resources, (with the exception of the Null State 
resulting from Main Storage Refresh requests). 

NOTE: Each major cycle performed in this combined Priority 
and Consecutive Cycle Mode of operation shall be 
unconditionally followed by a Null State major 
cycle when the associated Busy Flip/Flop is cleared. 
See 3.7.1, item b. 
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3.10 System Control Panel (Console) 

The Console description within this Section shall apply 
to the Console as implemented for Serial 8 and beyond. 

Controls and indicators on the 7300 Console shall be 
arranged in four major groups as follows: 

Operator Group (See Figure 10) 

Program Group (See Figure 11) 

Maintenance Group ; (See Figure 12) 

Communications Activity Display Group (See. Figure 13) 

The relative positions of these groups is shown in 
I-igure 14. 

3.10.1 Mechanical 

Snw C °?? r!;« Con 5 ro1 Panel sha11 be approximately 28" H, 
22 W, 11.5"D and positioned at the front of the' 7^00 

Processor cabinet. For maintenance purposes, the^control 
and indicator portions of the panel shall be capable 
of being pivoted 90 degrees into a mechanically locked 
position so as to be easily accessed from the P. C 
module (card) side of the 7300 Processor cabinet. 

3.10.2 Operator Group 

With the exception Of the Power On and Power Off switches 
as described m 3.10.2.2 and 3.10.2.3, respectively, the 
Operator Group of controls shall be enabled at a 1 ' times 
This^group of controls shall provide the operator with 
the basic means for control of the 7300 Processor. 

3.10.2.1 Emergency Pull 

This control shall be a latching pull switch. Once pulled, 
a mechanical reset shall be required. The resetting 

mechanism shall be located behind the Console Control 

Panel such that it is accessible only by opening the 
Console Control Panel enclosure. 

When pulled, this switch causes all A.C. and D.C. power 
to drop immediately, by-passing the normal power-down 
Powe^Off (EPCn acti ° n Sha11 be referr ed to as Emergency 

CAUTION: OPERATION OF THIS CONTROL MAY RESULT IN PHYSICAL 
DAMAGE TO THE SYSTEM. vmzilal 
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3.10.2.2 Power On 

This control shall be a momentary push-button switch with 
an indicator. 

The effect of this switch shall be conditioned by the Local/ 
Remote Control described in 3.10.4. In Remote Control 
Mode the Power On switch shall have no effect. In Local 
Control Mode the depression of the Power On 'switch shall 
initialize the power-up sequence. 

The indicator shall be on when the power- up sequence is 
initialized and shall remain on until a power- dawn sea uenc * 
has been completed, i.e. during power sequencing and when 
power is on. 

NOTE: Upon completion of the power-up seauence, a Reset/ 
Load sequence shall be automatically initialized. More- 
over, upon completion of the Reset/Load sequence, an 
Autoload sequence shall be automatically initialized 
provided the Maintenance Group controls have not been 
enabled. For a description of the Reset/Load and Autoload 
sequences, see 3.10.2-12 and 3.10.2.4, respectively. 

3.10.2.3 Power Off 

This control shall be a momentary push-button switch 
with an indicator. , 

The effect of this switch shall be conditioned bv the Local/ 
Remote Control as described in 3.10.4. In Remote Control ' 
Mode, the power off switch shall have no effect. In 
Local Control Mode, the depression of the Power Of* switch 
shall initialize the power-down sequence. 

The indicator shall be on unless one of the followine 
conditions exist: . ■■ * 

a. No primary power is available. 

b. The Main Disconnect switch is off. 

c An EPO (Emergency Power Off) has occurred. 

d. Power is on, i.e. that period between the completion 
of the power -up sequence and the initialization of the 
power-down sequence. 
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3.10,2.4 Autoload 



Number 

882000 



SUttt 131 of 



a. 



b. 



c. 



NOTE; 
d. 



S i Ld^L J/ h ^e 1 n b depr:s se e 3 ta S: PUSh : bu » « »*«<* with 
an Autoload sequence and ?£?',■ ^ SWltcil sha11 initialize 
the switch is ?e!eSed The A,.^t Ca 5° r Sha11 be on ««*" 
of the following: Autoload sequence shall consist 

A System Reset shall be n<.T-fn™,.=j *_ . . 

•4 m/s and c nax ?mum 1™^ ' 7 1MU *. of 

the effects of System Reset? see 3?Io?3 d |f C "P tloh of 

shall be set, This setting iwt shlnf Ve "Mister) 
the beginning of th» «~i- _ nput s hall be removed at 
Procesfor Stfte 4/ fl «t major cycle allocated to 

ae t Contro" t S?o1a"e%ddres a s 11 s O h C a a j? d h tO / r0CeSSOr Sta " *'. 
micro-code execution bellnl It l^ f °L ced such that ' 
as^dete.mined by £ ^l^^^^l^ 

consider^?^ X°£j^^f 

Real Time Clock increment pulses shall k« ~„ w-, j 
the set input of the» r„<:v p/t S 2 be ena bled at 
This enable shall exist L?{f c Processor Sta ^ 4. 
These increment prises shSWi S / S T ReSet 
by the Executive P DiIable s^it^ .MfJ ^if^ned 
3.10.4.2 7. iwucn as described in 

■3.10.2.5 Load Select: Primary/Alternate 

This control shall be a toggle switch. 

Autoload sequence! In thl ptttll g ^ era , ted d ^ing the 
right-most bit shiilbeset Sfii ^ 1 Position, the 
Address of 0113 16 . In thS AlHrtlS n * *V- C °? tro1 Storage 
right-most bit sLll be clear S™?;- (UP P osltio *> the 
Storage Address of 0112 ^ ' resultln S ** a Control 

This switch shall also determine *k~ a • 
selected within the C ntro? ^, thede Y lc e interface 
Reset/Load sequence. ° ? ™he S p?i2S* L °?S' ?°* ic . d ?'i»« the 
Control Storage Loader shall ini^J 7, C ?°" n) P° sl *ion, the 
Adapter- type (IFAVsiLais J nt ?7 fa ce Integrated File 
position/?he ■Control'storage Lader shan*^ C ^ P) 
Integrated Card Adapter- %$l MW%l^ll^ nUrf ^ 

Form 1*m?T> 
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3.10.2.6 Speaker Volume 

This control shall be a one-turn potentiometer which 
controls the potential volume level of the Console 
loudspeaker. Rotation of this control fully counter- 
clockwise shall reduce speaker volume to inaudibility. 
Rotation of this control fully clockwise shall provide 
the potential for maximum speaker volume. 

For a description of the digital inputs and their relative 
effects^on the console speaker's frequency and volume 
see 3. 10 . 3. 5 . 

3.10.2.7 Processor Fault 

This control shall be a momentary push-button switch with 
an indicator. ■ . . 

The indicator shall be on when any of the following 
processor faults occur. . 

a. Control Storage Parity Error. 

b. Main Storage Parity Error 
c I).C. Fault 

d. Over-Temperature Condition. 

Depression of the Processor Fault switch shall neither 
correct nor initialize recovery activities for any of 
these faults . 7 

When the indicator is on as a result of Control or Main 
Storage Parity Error faults, depression of the switch shall 
cause the indicator to be off. The indicator shall remain 
off until the switch is released and no further Parity 
Errors occur. / 

When the indicator is on as a result of a D.C. Fault 
oran Overtemperature Condition, the Processor Fault 
switch shall have no effect. 

Each of these Processor Faults shall have individual 
indicators within the Maintenance Group controls as 
described in Section 3.10.4. 
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'3.10.2.8 I/O Fault 

S'fndicatoJ. 511311 > * — ntary push-button switch with 

a. Channel 1 Transmission Parity Error 

b. Channel 2 Transmission Parity Error 

c. Channel 1 Control Check Error 

d. Channel 2 Control Check Error 

e. Burst Check Error (during a R P cnt/i rt ,j . 

a File-type device only) f Reset/Load sequence involvin 

f. Failure of an I FA attached File to retract h^^ 
during the power down sequence? retract heads 

Depression of the I/O Fault switch -h*n ^ 

nor initiaU, recovery S« ^^o^es^rs 

is released 2d ^fSShJr'^^JtToS"^" 1 the SWit< * 

Section 3.10.4. controls as described in 

3.10.2.9 Lamp Test 

This control shall be a moment arv'nn*ii k.«++ " • , 

an indicator. momentary push-button switch with 

When depressed, this switch shall cans* *n r« i 

a^S^S. 1 3&? "-" - -d^oS fd r 

When depressed, this switch shall also +u *, 

be audible. When released, thl sa£ eVe^t*^^ 1 *™ tb 
operation applies as fnr'-inA^Z^ e**ect for Alarm 

described. ° F Hidica.tor operation as previously 
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3.10.2.10 Alarm 



^ofw^n'the^n^ a " d j b f e fifnal only. The Alarm shall 
S»L # Y ften . tne Lam P Te st Switch is depressed or when anv «f 
the following conditions exist within thfsys^em X 

a * ov^ e L fiilure within the Processor, (interpreted as an 
over-temperature condition). l mcrpreiea as an. 

b. A B.C. Fault. 

c - ^'p^d^^U"^ File t0 retraet hea<u during 

nE£ t S° nS Per$i$t f ° r ^Proximate iy 60 seconds rte 

K r i h d e^eadn ai C I ^t^"S^ Ati.ft.d. 
seauenrp T) r ««,,! -if J c p. during the power-down 

point for as long .as the heads remain emended. 
3.10.2.11 Alarm Disable 

^"indicator. Sha11 '■ ' ■* m0menta ^ P^h-button switch with ! 

When the Alarm i3 audible, depressing the switch shall 
indicator to"e £ \^J gabled) g ? „d th^larfDisable ■: 
condign ( )° h JSlS*i»Sr & ala^ h ne S lo r „^r S e e x is a ts d «£. ! 
■ ?*, i? Sh3 ^ ^ e enabled (but inaudible unlelland u^til 
San bToff: " 5 re ° CCUr) 3nd the AIa ™ M»«bff iSicitbf 
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3.10.2.12 Reset/Load 



I!f i ?«S ?nt I 01 sha11 be a momentary push-button switch with 
an indicator. 

Depression of this switch shall initialize a Deads tart 
fs^ff^f ^ e J ndica T tor /hall be on until the switch 
following? Reset/Load sequence shall consist of the. 

a. A System Reset shall be performed for a minimum of 

G onn rSL a i?\ X1M °l I 6 m/s Prided the Maintenance 
Group Controls have net been enabled, Mien the Main- 

^c!? C \ G ?? U £ c °ntrols have been enabled, this System 
Reset shall be omitted from the Reset/Load sequence. 

3?10?3 8 SCriPt:L ° n ° £ the ' effects of System Reset, see 

b ' Sro^l 1 ^ 1011 r° f ? e S P tem Reset when applicable, the 
%%ll«l ^rage Loader s hall transfer data into Control 
Storage using either a Primary or Alternate device 
adapter as the source, where the selection is determined 
b / in th * »tate of the Load Select switch described in 
5.10.2.5. For a description of the Primary and Alternate 
sequences and signal conventions, see 3.5.8 and 3 5 9 
respectively. o,o.p, 

c. The Reset/Load sequence shall write data into Control 

wr?ttfn P r?r«2 nti1 / 11 addresses P res «nt have been 
i t l, ^°» 384 words maximum, 1024 word increments! 
and shall then write data into the Address Tabic until 

mii^,™ re f!2 S pr ? s ? nt have been written (1024 words 
maximum, 256 word increments). The sizes of Control 
Storage proper and the Address Table may be selected > 
for maximums of 4096 words and 256 words, respectively 
by means of the Select CS Minimum control as described* 
m 5. 10 . 4. 

d. Upon completion of the Reset/Load Sequence an Autoload 

G?2,TE ;5 a J l! » be inlti \"'"d provid^d e the'MaLtena^ce d 
Group Controls have not been enabled. 

Ill Sfs!* ■°3fs.8: t ^ S 3?n: rning the .*«et/Lo.d Sequence, 
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3.10.3 Programmer Group 



This group of controls shall be enabled only when the 
Console is in Program Mode or Maintenance Mode. When the 
Console is not in Program Mode and not in Maintenance Mode, 
the switches within this group shall have no effect. 
However, indicators within this group shall be enabled at 
all times . 

3.10.3.1 Program Mode 

This control shall be a push-on, push-off switch with an 
indicator. The indicator shall be on only when the 
Console is in Program Mode, i.e. the indicator shall be 
off when the Console is in Maintenance Mode. 

Depression of the Program Mode switch to the on position 
shall enable all controls in the Program Group. 

Depression of the Program Mode switch to the off position 
shall disable all controls in the Program Group provided 
the Maintenance Mode switch is also off. 

Note: Program Mode and Maintenance Mode shall be mutually 
exclusive and Maintenance Mode shall have precedence when' 
both selections are made simultaneously. 

3.10.3.2 Console Address Register Display (20 bits) 

These 20 controls shall be momentary, push-button switches 
with indicators. These switches and indicators shall be 
horizontally positioned as 5 groups of 4 bits each. Within 
the left-most group, bits shall be individually designated 
from left to right, X0 through X3. Within the right-most 
4 groups, bits shall be individually designated from left 
to right, 00 through 15. 

a. Console Address Register Display: X0 - X3 

These switches and indicators shall not be functional 
unless the Relocation and Protection Feature is present 
in the 7300 Processor. 

In the presence of the Relocation and Protection Feature, 
and when enabled, depression of these switches shall 
cause corresponding bits to be set in the Segment Tag 
Portion of the. Console Address Register only. The 
indicators shall be on for corresponding bit positions 
that are set and off for corresponding bit Dositions 
that are clear in the Segment Tag portions of the S, 
Console Address, and PE Registers as determined bv the 
Console Address Register Select described in 3.10.3.4. 
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Console Address Register Display: 00 - IS ~~ ~ ~~ 

wSesSwdinJ h??r e ; Sl r ° f ^^ Pitches shall cause 
Register on?v E/? h J Set in the Consol e Address 
rmifi? VJ r * • The lnd icators shall be on for corres- 

■Addr£r-tod P S^ Clear in ^e Su, S^Gonsole 

Addre^'Re^iJ^ . S T St rS * S '?f*>*»ined by the Console 
Aaaress Register Select described in 3.10.3.4. 

3.10.3.3 Clear Address 

This control shall be a momentary push-button switch. 

3.10.3.4 Console Address Register Select 




^ ? v Su hr a ^ d t ^ I * 1 *]?** of ^is switch shall be enabled 
QEl^whe^^n e Console is_^rTriIHten aiice Mode as desr.rj^ 

fitted to the Console Address tefilte? DiLlay in^a'to^" 
In^the presence of the Relocation and Protection" FealurT' 

^\L P Z S1 i 10T )^ € ? Ms Switch sha11 be further conditioned 
by the System/Physical control described in 3.10?3;u 

The Console Address Register Select- «;wifr-K «^oii u 
ridden hv rs.Rn 3 ^ re it™ -. • sw itcn shall be over- 

Si^i5j;it* R L ,, ^,Sd 8 i« le i^i i ;j. theconsoi « M »' to 

o??»L^ e ? " ntrols within the Programmer Group do not 
K&r^&J ^se^teT 6ntS ° f the C « oS ^" 
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3.10.3.5 Console Data Register Display (20 Bits) 

These 20 controls shall be momentary push-button switches 
with indicators. These switches and indicators shall be 
horizontally positioned as 5 groups of 4 bits each. Within 
the left-most group, bits shall be individually designated 
from left to right X0 through X3. Within the right-most 
4 groups, bits shall be individually designated from left 
to right, 00 through 15. 

a. Console Data Register Display: X0-X3 

These switches and indicators shall not be functional 
unless the Relocation and Protection Feature is present 
in the 7300 Processor. 

In the presence of the Relocation and Protection feature, 
and when enabled, depression of these switches shall 
cause corresponding bits to be set in the Segment Tag 
portion of the Console Data Register only. The indicators 
shall be on for corresponding bit positions that are set 
and off for corresponding bit positions that are clear 
in the Segment Tag portions of the Console Data Register 
only. 

b. Console Data Register Display: 00-15 

When enabled, depression of these switches shall cause 
corresponding bits to be set: in the Console Data Register 
only. The indicators shall be on for corresponding bit 
positions that are set and off for corresponding bit 
positions that are clear at Fu2, Ful, RTC, CSS* B/A, 
Console Data, D, Au, Bu, SUM or BC outputs as determined 
by the Console Data Register Select described in 3.10.3.7. 

The digital inputs to the Console Data Register Display 
lamp drivers in bit positions 13, 14, and 15 shall also -be 
used as inputs to the Console Speaker drivers. Bit 15 
shall have minimum control on Speaker coil current, bit 14 
shall have approximately twice the control of bit 15 (+3 
decibels), and bit 13 shall have approximately four times 
the control of bit 15 (+6 decibels). 

3.10.3.6 Clear Data 

This control shall be a momentary push-button switch. 

When enabled, depression of this switch shall clear all 
bit positions of the Console Data Register only. The clear 
signal resulting from the depression of this switch shall 
continue until the switch is released. 
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3.10.3,7 Console Data Register Select 

This control shall be a rotary switch, with 11 panel 
designated positions. In a clockwise direction the 

R?r rtV ^A th n S * SWitch shaU be designated Fu2 , Ful, 
RTC, CSS, B/A, Data, D, Au, Bu, SUM, and BC. 

The Fu2, Ful RTC CSS. D, A u t Bu, SUM and BC pos itions- 

in II ^, SW3 : tCh S ?A n b V" a ^ only when the Console Is 
m Maintenance Mode as described in -3. 1Q.4.T T 

When gabled the Position of this switch determines whether 
thf'AHF ihJTf'ii 5' B/A > Console Data, BC, or the output from 
the ALU shall be transmitted to the Console Data Register 
Display indicators. In the D, Au, Bu, and Supposition! 
the output of the ALU shall be selected. The output of the 
ALU shall be controlled by mi cro-command except dSringVull 

cycles ^wf?;. Thus ;. when enabled, and durin g P Xull S?Ste 
cycles, switch positions of D, Au, Bu, and SUM shall be 

rnn!^ 1V n i n ^ el ? ctln g thes e outputs for transmission to the 
Console Data Register Display indicators. 

S e r^°Sn 0le ^ D r5 a wn egiSter Select switch sha11 be over-ridden 
cw<+\ ^ d CS : WR 3 s elections at the Console Mode Select 
switch as described m 3.10.3.11. 

NOTE: When Controls with the Programmer Group do not otherwise 
influence the selection of the Register whose contents 
£\ transmitted to the Console Data Register Display indica- 
tors, the contents of Console Data Register shall J selected. 
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.3.10.3.8 System Reset 

Vindicator. ShaH be a momeRtar ) r P ush -button switch with 

^•™ n S ble ? f de P ression of this switch shall result in a 
switch ^ S ^i SeqU ^ nCe T u nd c the indicator shall be on until the 
o^the foUowingr * ^ SyStem R<?Set Sequence sha11 ™»^ 

a. The ^output of the ALU shall be driven to the clear 

s cats . 

• b " Fi?i. ei ^n^ S ? P,, i. R ?f i f ters withinthe Extended Register 
File, Group I, shall be cleared. 

C * SL B o A, - T : q> P *V» t ? c » css > Console Address and Console 
. D h2i R b! 1 ci:Sad" hln thG EXtended ^ister Pile, Srou^II 

d * Sall U be B cieare2f ^^ ^^ Re * isters within tha AW 



Lh L ? f al r ha11 be transn, itted to the Extended 
Register File {f Group III. (For the effects of this 
signal within- the integrated adapters, see the 
appropriate document listed in 2.0). 

f. The Re f T °«f c «- Allocation Network shall be forced to 
issue Null cycles only. « x«*ucu cu 

g * I?nn^ min ? mebhanisi ? shall be forced to issue ten(lO) ' 
minor cycles per major cycle, (EO through E9). 

h ' SntrnJ ^' f d l^^f ^sters at the periphery of 
Control Storage shall be cleared. 

*' ^nn RT n/^ re ? ent P"! 3 " ■ shall be .disabled.' at the set 
n nP 5 ?u *5 e B V! y ?liP-Flop- for Processor State 4, (Bit 
04 of the Busy/ Active Register). ' L 

j. The logical 'inter- lock which is set by a Breakpoint 
Stop operation with Processor State 4, (and when set 
disables the output of the Busy Flip/Flopfor Processor 
State 4 from appearing at the input of the rJs our te 
Allocation Netwovk) , shall be cleared. Kesource . 

k. In the presence of the Relocation and Protection 

Feature, the Addressing Mode Register shall be cleared. 

Sis S s2l??h R ^ati* eC?U ? Ce resu lting from the depression of 
this switch shall continue until the switch is released. 
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3.10.3.9 Console Control Select: Stop/Step, Normal, Breakpoint 

This control shall be a 3 position toggle switch. 

When enabled, the position of this switch shall determine 
the. mode in which Console Operations are performed 
(Console Operations, shall be selected by means of the 
Console Mode Select switch described in 3.10.3.11 and 
initialized by means of the Console Run Switch described 
in 3.10.3.10) . 

NOTE: Some Console Operations shall stop, despite the 

position of thilp switch, when error conditions occur 
as described 111 3.10.3.11. 

a. Stop/Step 

In the Stop/Step, (up), position, this switch shall cause 
the Console Request, Flip/Flop to clear at the beginning 
of E4 during all major cycles allocated to the 
Console State. 

As a result, when Console Operations are already 
occurring, and this switch is moved to the Stop/Step 
position, the Console Operation shall stop, i.e. Stop 
Mode. For each? initialization of Console Operation 
with this switch already in the Stop/Step position, a 
single major cycle shall be allocated to the Console, 
i.e. Step Mod©. (Console Operation shall be initialized 
by means of the Console Run switch described in 3.10.3.10) 

b. Normal 

In the Normal, (center), position, this switch shall have 
no effect on th6 Console Request Flip/Flop, i.e. once 
initialized, Coiisole Operation shall be performed 
continuously. 

c. Breakpoint 

In the Breakpoint, (down), position, this switch shall 
cause the Console Request Flip/Flop to clear at the 
beginning of E4 during all major cycles allocated to 
the Console in which a Breakpoint Comparison occurs and 
is applicable. (Console Operations for which Breakpoint 
stops are applicable are described in 3.10.3.11). 
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3.10.3.10 Console Run 

This control shall be a momentary push-button switch with an 
indicator. The indicator shall be on during all major cycles 
allocated to the Console State. 

When enabled, depression of this switch shall result in a 
single pulse, approximately 100 n/s in duration at the 
set input to the Console Request Flip/Flop. 

As a result, each Repression of this switch, when enabled, 
shall initialize a Console Operation provided the Console 
Mode Select switch, as described in 3.10.3.11, is also 
in an ena ed position. 

3.10.3.11 Console Mode Select 

This control shall be a rotary switch with 9 panel designated 
positions. In a clockwise direction, the positions of this 
switch shall be designated RO-WR, RO-RD, RF-WR, RF-RD, OFF, 
MS-RD, MS-WR, CS-RD, andCS-WR. 

The CS-RD and CS-WR positions of this switch shall be 
enabled only when the Console is in MaintenanceTfoHe "" 
as des cribed in 3,10.4.1. " ' '. : 

When enabled, the position of this switch shall select the 
type of Console Operation to be initialized when the 
Console Run Switch is depressed. 

a. RO-WR 

This position of the Console Mode Select switch shall 
have the following effects during all major cycles 
allocated to the Console State. 

Micro-command execution shall be forced to begin at 
Control Storage Address 0100 j^g. 

Micro- command sequences which would otherwise result 
in Main Storage Write operations shall be altered by 
hardware control into Register Option Write Operations. 

Clocks shall be disabled at the micro -command trans- 
lations for the Console Address Register . 
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b. RO-RD 



This position of the Console Mode Select switch shall 
have the following effects during all major cycles 
allocated to the Console State. 

Micro -command execution shall be forced to begin at 
Control Storage Address 0103 16 . 

Micro-command sequences which would otherwise result in 
Mam Storage .Read operations shall be altered bv 
hardware control into Register Option Read Operations. 

Clocks shall be disabled at the Micro-command translations 
for the Console Address Register. 



c. RF-WR 



■ I 
This position of the Console Mode Select switch shall have 
the following effects during all major cvcles allocated 
to the Console State. 

Micro-command execution shall be forced to begin at 
Control Storage Address 0106 16 . 

In the presence of the Relocation and Protection 
Feature, Micro-command sequences which perform 
Register File Write operations in Boundary Crossing 
Mode shall be supplemented by hardware control to 
include participation of the Segment Tags for the 
Basic Register File. 



d. RF-RD 



This position of the Console Mode Select switch shall 
have the following effects during all major cycles 
allocated to the Console State. 

Micro-command execution shall be forced to begin at 
Control Storage Address 010C 16 . 

In the presence of the Relocation and Protection Feature 
micro-command sequences which perform Register File * 

Read operations in Boundary Crossing Mode shall be 
supplemented by hardware control to include participation 
of the Segment Tags for the Basic Register File. 
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e . OFF 



This position of the Console Mode Select switch shall 
cause a clear signal at the Console Request Flip/Flop 
This clear signal shall continue until the switch 
is moved from the OFF position. 



iNOTE 



A Clear signal shall also be provided to the 
Console Request Flip/Flop during the time the 
Console Operation Select switch is between posi- 
tions. Thus a change in Console Operation Selec- 
tion while the Console is running shall result 
in stopping the Console Operation. 



f. MS-RD 



This position of the Console Mode Select switch shall 
have the following effects during all major cycles 
allocated to the Console State. 

Micro-command execution shall be forced to begin at 
Control Storage Address 010 3 16 . 

The Console Request Flip/Flop shall be cleared at the 
beginning at E7 when the Micro- command sequence performs 
a Main Storage Read and a Parity Error occurs, (an 
additional Main Storage reference for the Console 
shall not occur). This Parity Error stop shall be 
conditioned by the Storage Parity Disable control as 
described in 3.10.4.16. 

The Console Request Flip/Flop shall be cleared at the 
beginning of E 4 when the Micro-command sequence per- 
forms a Main Storage reference, the Main Storage Address 
compares bit-f r-bit with the Breakpoint Address 
selection, and the Console Control Select switch is 
in the Breakpoint position. 

The right -most 16 -bits of the Console Address Register 
shall be cleared during E7 when the Micro-command sequence 
performs a Main Storage reference at an address which is 
not physically present, (Out of Range). 

When the right -most bit (bit IS) of the Main Storage 
Address Register, 5, is set, clocks shall be disabled 
at the ?-iicro- command translations for the Console 
Address Register.. 
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NOTE 



F^t^ Pr ^ enCe ° f ^.Relocation and Protection 

Ssis^er S 6 TJtT ° f the Main Stora S e Address 
Kegister,^, shall be interpreted as either a Sv^t-Ain 

po'sitiof of 3 l h Mai r n St ? ra *> AddTeSS ^ deter m iner b y m the 
sw? trh L? r-^ e /?nsole Main Storage, Relocate /Off 

W /, c described m 3.10.3.12. Likewise, in the presence 
of the Relocation and Protection Feature the Main 

Address silIc?fn" hi ^i\ COmpared With "he Breakpoint 
Main Storll P l*T Sha11 ^ e either a S >' stem or Physical 
the Svs?J£?P^ re ? S E ? d J te ^ined by the position of 
the System/Physical switch described in 3.10.3.14. 

g. MS-WR 

This position of the Console Mode Select switch shall 
have the following effects during all major cycles 
allocated to the Console State. cycles 

fonfrnf ^ 3 petition shall be forced to begin at 
Control Storage Address 0100-,^. 

lo 

The Console Request Flip/Flop shall be cleared at the 
beginning of E4 when the Micro-command sequence per 
forms a Main Storage reference, the Main Sto^aVIddress 
compares bit-for-bit with the Breakpoint Addref s AddreSS 
selection, and the Console Control Select switch is in 
the Breakpoint position. switcn is m 

Ihalfh^^^ ^; M - S ° £ the Console Address Register 
perform! a ulln stalls E? / hen the Mi ^o-command sequence 
?S ««^ * * Main Storage reference at an address which 
is not -nysically present, (Out of Range). 

Mdres^Re^fs^r 03 . b - t Cbit 1S) of the Main S *°™Z* 
*t ttt milt ' S i 1S set ' clocks shall be disabled 

AldreL^is'teT"' tranSlatio - f °r the Console 

N ° TE: SJ he P r ff ence of the Relocation and Protection 

Sterns 6 T^l 5 ° f the Main St0 ™Z* Address 
Register, S, shall be interpreted as either a 

^^l- 0r ^ a u Phy f icalMainStora Se Address as 
determined by the position of the Console Main 
Storage, Relocate/Off switch described in 3 10 3 12 
Likewise, in the presence of the Relocation and " 
Protection Feature, the Main Storage Address which 
is compared with the Breakpoint Address selection 
shall be either a System or Physical Main Storage 
S.f determined by the position of the g 
system/Physical switch described in 3.10.3.14. 
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h. CS-RD 



This position of the Console Mode Select switch shall 
provide the means for selecting Control Storage Read 
operations to be performed under hardware control. 

During Control Storage Read operations as initiated from 
the Console, the associated hardware sequences shall be 
mutually exclusive with Micro- command execution on the 
part of any Processor State. 

This position of the Console Mode Select switch shall 
over-ride the Console Address Register and Console Data 
Register Select switches. The Console Address Register 
Display indicators shall be used in the right-nost 
16-bit positions to display the Control Storage address 
as contained in Su. The Console Data Register Display 
indicators shall be used in the right-most id-bit positions 
to display Control Storage data as contained in the CSS 
Register for Control Storage proper, and as available at 
the input to the Pp Register for the Address Table. 

During Control Storage Read operations, the contents of 
the Su Register shall be incremented by one at the 
beginning Of each major cycle allocated to the Console 
State except on the first cycle following System Reset. 
Thus, the data indicated by the Console Address Register 
Display shall correspond to the contents of the Control 
Storage address indicated by the Console Address Register 
Display at the end of each major cycle allocated to 
the Console State. 

In Stop/Step Mode, Control Storage Read operatiois shall 
reference a single Control Storage Address for each 
depression of the Console Run switch. 

In Normal Mode, Control Storage Read operations 
initialized by depression of the Console Run switch shall 
attempt to scan all Control Storage locations physically 
present in the 7300 Processor. Longitudinal parity shall 
be checked for Control Storage proper and horizontal 
parity shall be checked for the Address Table. In the 
event of a Parity Error, the operation shall stop unless 
disabled by the Storage Parity Disable control described 
in 3.10.4. In the absence of a Parity Error stop, the 
complete scan shall occur repeatedly, including parity 
checking, until manually stopped from the Console. 
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In Breakpoint Mode, Control Storage Read operations 
initialized by depression of the Console Run switch 
shall attempt to scan all Control Storage locations 
physically present in the 7300 Processor. In the event 
that the Control Storage address contained in Su 
compares bit-fbr-bit with the Breakpoing Address 
selection, the operation shall stop. If the operation 
stops in Control Storage proper, the Console Data Register 
Display shall indicate the cumulative longitudinal check 
word for tfiD associated page of 256 words 7 up to and 
including the address indicated by the Console Address 
Register Display. In the absence of a Breakpoint stop, 
a complete scan shall occur repeatedly until manually 
stopped from the Console. ' 

The sizes of Control Storage proper and the Address Table 
may be selected for maximums of 4096 words and 256 words 
respectively, by means of the Select CS Minimum control 
as described in 3.10.4.19,, 

i. CS-WR 

This position of the Console Mode Select switch shall 
provide the means for selecting Control Storage Write 
operations to be performed under hardware control. 

During Control Storage Write operations as initiated 
from the Console, the associated hardware sequences 
shall be mutually exclusive with Micro -command execution 
on the part of any Processor State. 

This position of the Console Mode Select swit^a shall 
over- ride the Console Address Register and Console Data 
Register Select switches. The Console Address Register 
Display indicators shall be used in the right-most 16-bit 
positions to display the Control Storage Address as 
contained in Su. The Console Data Register Display 
indicators shall be used in the right-most 16-bit 
positions to display data to be written into Control 
Storage as contained in the Console Data Register. 

During Control Storage Write operations, the contents 
of the Su Register shall be incremented by one after 
the data transfer is performed during each major cycle 
allocated to the Console State. Thus, the data indicated 
by the Console Data Register Display shall correspond to 
the data to £e written at the Control Storage address, 
indicated by the Console Address Register Display at the 
beginning of each major cycle allocated to the Console 
State. 

In Stop/Step Mode, Control Storage Write operations 
shall write at a single Control Storage Address for each 
depressron of the Console Run switch. 
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In Normal Mode, Control Storage Write operations 
initialized by depression of the Console Run switch, 
shall attempt to write all Control Storage locations 
physically present in the 7300 Processor. Once 
initialized, a complete write operation shall occur 
repeatedly until manually stopped from the Console. 

In Breakpoint Mode, Control Storage Write operations 
initialized by means of the Console Run switch shall 
attempt to write all Control Storage locations 
physically present in the 7300 Processor. in the event 
that the Control Storage address contained in Su 
compares bit-for-bit with the Breakpoint Address selection 
the operation shall stop prior to writing at that address. 
In the absence of a Breakpoint stop a complete write 
operation shall occur repeatedly until manuallv stopped 
from the Console. 

The sizes of Control Storage proper and the Address 
Table may be selected for maximums of 4096 words and 
256 words, respectively, by means of the Select CS 
Minimum control as described in 3.10.4.19. 

3.10.3.12 Console Main Storage, Relocate/Of f 

This control shall be a 2 position toggle switch. 

In the absence of the Relocation and Protection Feature 
this switch shall have no effect. 

When enabled and during major cycles allocated to the 
Console State for the purpose of referencing Main Storage, 
the position of this switch shall determine whether the 
contents of the S Register shall be interpreted as a I 

System or Physical Main Storage Address. In the Relocate 
Cup) position, the contents of the S Register shall 
be interpreted as a System Main Storage Address and shall 
be converted by the relocation mechanism into a Physical 
Main Storage Address. In the Off (down) position, the 
contents of the S Register shall be directly interpreted 
as a Physical Main Storage Address and shall by-pass the 
relocation mechanism. 

3.10.3.13 Breakpoint Address Select 

Each of these 5 controls shall be a 16 -position rotary 
switch. 

In the absence of the Relocation and Protection Feature, 
the left-most switch shall have no effect. 

These switches shall supply a 20-bit Breakpoint Address 
selection, expressed as 5 digits in hexadecimal notation. 
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a. The Breakpoint Address selection shall be compared 
bit-for-bit with Main Storage addresses. In the 
presence of the Relocation and Protection feature 
the full 20-bit Breakpoint Address shall be compared 
against the System or Physical Main Storage Address 
as determined by the position of the System/Phvsical 
control described in 3.10.3.14. In the absence of 
the Relocation and Protection Feature onlv the right- 
most 16-bits of the Breakpoint Address shall be 
compared witli the contents of the S Register. 

For Main Storage references on the part of the Console 
State, in Breakpoint Mode, a comparison between the 
Breakpoint Address and the Main Storage Address shall 
result in a Breakpoint stop. 

For Main Storage references on the part of Processor 
States through 7, in Breakpoint Mode, a comparison 
between the Breakpoint Address and the Main Storage 
Address shall result in a Breakpoint Stop for the 
appropriate Processor State provided the nature of 
the Main Storage reference has met one or more of the 
selections described in 3. 10. 3. IS, 3.10.3.16, and 
3.10.3.17. 

b. The Breakpoint Address Selection shall be compared 

bit-for-bit with Control Storage Addresses. Only the 
right-most 16-bits of the Breakpoint Address shall 
be compared with the contents of the Su Register. 

For Control Storage references on the part of the 
Consolr State, in Breakpoint Mode, a comparison 
between the Breakpoint Address and the contents 
of Su shall result in a Breakpoint stop. 

For Control Storage references on the part of any 
Processor State, a comparison between the Breakpoint 
Address and the contents of Su shall provide a 
synchronization signal on TP 8 of the P. C. Module 
at 1A04 at the end of the minor cycle in which the 
comparison occurred. . 

NOTE: When the Console Address Register Select switch 
is enabled and in the Su position, the two left-most 
bits of Su which provide Overflow and Link status for 
Processor States through 7 shall participate in the 
Breakpoint Address comparison; see 3.5.1, Su Formats. 
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3.10.3.14 Breakpoint Mode Select: System/Physical 

This control shall be a 2-position toggle switch. 

In the absence of the Relocation and Protection Feature 
this switch shall have rio effect. 

In the presence of the Relocation and Protection Feature, the 
position of this switch shall determine whether System or 
Physical Main Storage Addresses shall be compared with the 
Breakpoint Address selection. Likewise, the position of this 
switch shall determine whether System or Physical Main Storage 
Addresses shall be transmitted to the Console Address Register 
Display indicators $Hen the Select switch is enabled and in. 
the S position, System Main Storage Addresses shall be 
selected as described when this switch is enabled and in the 
System (up) position". Physical Main Storage Addresses shall 
be selected as described when this switch is disabled or in 
the Physical (down") position. 

3.10.3.15 Breakpoint Mode Select; Read Ins tr/0ff 

This control sh^ll ''&%; a 2-position toggle switch. 

When enabled and in the Read Instr (up) position, this switch,, 
shall enable a Breakpoint stop for Processor States through^ 
7 during major cycles which perform a Main Storage references 
by beginning Micro -Command execution at Control Storage 4'S 

Address XOOX15, i.e. RNIX, see 3.5.2. ■ ■ ' ;,..« 

In the Off (down) position, this switch shall not provide th^f 
Breakpoint stop enable just described. ^ 

3.10.3.16 Breakpoint Mode Select: Read Data/0ff -i;- 

This control shall be a 2-position toggle switch. ' 

When enabled and in the Read Data (up) position, this switch \ 
shall enable a Breakpoint stop for Processor States through 
7 during major cycles which perform a Main Storage read 
reference by beginning Micro -command execution at Control 
Storage Addresses other than XOOXig, i.e. not RNIX, see 3.5.2. 

In the Off (down) position, this switch shall not provide 
the Breakpoint stop enable just described. 

3.10.3.17 Breakpoint Mode Select: Write Data/0ff 

This control shall be a 2-position toggle switch. 

When enabled and in the Write Data (up) position, this switch 
shall e nable a Breakpoint stop for Processor States through 
7 during major cycles which perform a Main Storage write 
reference by beginning Micro-command execution at Control 
Storage addresses other than XOOXj.6, i.e., not RNI, see 3.5.2. 

In the Off (down) position, this switch shall not provide 
the Breakpoint Stop enable just described. 
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3.10.3.18 Processor Control Select: Stop/Step, Normal, Breakpoint. 

These 8 switches shall be 3-position toggle switches. 
These switches shall be designated through 7, left 
to right, and shall individually correspond to Processor 
States through 7. 

a. When enabled and in the Stop/Step (up.) position, these 
switches shall enable a clear input to the associated 
Busy Flip/Flop in the B/A Register at the beginning of 
E4 for each major cycle allocated to Processor States 
through 7. This clear input shall clear the appropriate 
Busy Flip/Flop provided Micro -command execution begins 
at Control Storage Address X00X 16 for the major cycle 
allocated to the associated Processor State. This clear 
input shall also clear the appropriate Busy Flip/Flop 
when Cycle Step operation is selected by means of the 
control described in 3.10.4.27. 

When enabled and in the Stop/Step (up) position, these 
switches shall directly apply a clear input to the 
associated Active Flip/Flops in the B/A Register for 
Processor States 5, 6, and 7. Thus, the enabling of a 
clear input to the Busy Flip/Flop as previously described 
shall be indirectly accomplished for Processor States 
5,6, and 7 . 

When enabled and in the Stop/Step (up) position, these 
switches shall disable the respective Request and 
Attention, (See 3.2.4) set inputs to the appropriate 
Busy Flip/Flops for Processor States 0, 1, 2, and 3. 

b. In the Normal (center) position, these switches shall 
have no effect, 

c. When enabled and in the Breakpoint (down) position 
these switches shall enable a clear input to the ' 
associated Busy Flip/Flop in the B/A Register at the 
beginning of E4 for each major cycle allocated to 
Processor States through 7. 

This clear input shall clear the appropriate Busy 
Flip/Flop provided a Breakpoint Address comparison 
occurs as described in 3.10.3.13 and provided the 
nature of the Main Stoi age reference has satisfied 
one or more of the selections described in 3.10.3.15 
3.10.3.16, and 3.10.3.17. ' 
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Note: When a Breakpoint Stop is performed for Processor 
State 4, the output of the Busy Flip/Flop for this 
Processor State shall be disabled at the input to the 
Resource Allocation Network. Independent of its Busy 
Flip/Flop, major cycles shall not be allocated to 
Processor State 4 until this disable is removed by 
restarting Processor State 4 through the use of the Proc- 
essor Run and Select Controls described in 3.10.3.19 
and 3.10.3.20, respectively, or until the occurrence of 
a System Reset as described in 3.10.3.8. 



3.10.3,19 Processor Run 



This control shall be a momentary push-button switch with 
an indicator. The indicator shall be on when the switch is 
enabled and depressed, and remain on until the switch is 
released or disabled. 

When enabled, depression of this switch shall result in a 
single pulse at the set input of each Busy Flip/Flop 
in the B/A Register* This pulse shall be further 
conditioned at these set inputs, by the position of the 
Processor Select control described in 3.10.3.20. 

The leading edge of the Run pulse shall occur upon 
depression of the Run switch and the trailing edge of the 
Run pulse, independent of the Run switch, shall occur at 
the beginning of the major cycle allocated to the 
Processor State selected by means of the Processor Select 
Control described: in 3. 10.3.20. 

3.10.3.20 Processor Select 

This control shall be a rotary switch with 8 nanel 
designated positions. In a clockwise di^jction, the 
positions of this switch shall be designa+.d through 7. 

The position of this switch shall enable the Run pulse 
described in 3.10.3.19 at the set input of an individual 
Busy Flip/Flop, corresponding to the Processor State 
number through 7 selected, 

3.10.3.21 Processor State Display 

This Display shall consist of 8 indicators designated from 
left to right as through 7. 

During each major cycle allocated to Processor States 
through 7, the corresponding indicator shall be on. 
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3.10.4 Maintenance Group 



Controls within this group shall be enabled only when the 
Console is in Maintenance Mode unless otherwise specified. 
However, indicators within this group shall be enabled at 
all times . 

3.10.4.1 Maintenance Mode 

This control shall be a push-on, push-off switch with an 
indicator. The indicator shall be on only when the Con- 
sole is in Maintenance Mode. 

Depression of the Maintenance Mode switch to the on posi- 
tion shall place the Console in Maintenance Mode. All 
controls in the Maintenance and Program groups shall be 
enabled and the Program Mode indicator shall be off. 

Depression of the Maintenance Mode switch to the off posi- 
tion shall remove the Console from Maintenance Mode. All 
controls in the Maintenance Group shall be disabled unless 
otherwise specified. All controls in the Program Group 
shall be restored to dependency on the state of the Pro- 
gram Mode switch, including the state of the Program Mode 
indicator. 

3.10.4.2 MS Parity Byte 

This control shall consist of an indicator only. 

In the absence of. the ECC Feature, this indicator shall 
display the state' of the parity bit associated with the 
left-most byte o£ data as supplied by Main Storage. The 
indicator shall be on when the parity bit is set and off 
when the parity bit is clear. 

In the presence o£ the ECC Feature, this indicator shall 
be off. 

3.10.4.3 MS Parity Byte 1 

This control shall consist of an indicator only. 

In the absence of the ECC Feature, this indicator shall 
display the state of the parity bit associated with the 
right-most byte of data as supplied by Main Storage. The 
indicator shall be on when the parity bit is set and off 
when the parity bit is clear. 

In the presence of the ECC Feature, this indicator shall 
be off. 
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3.10.4.4 MS Parity Error 

This control shall consist of an indicator only. 

This indicator shall display the state of the Main Storage 
Parity Error Flip/Flop. The indicator shall be on when 
the Main Storage Parity Error Flip/Flop is set and off 
when the Main Storage Parity Error Flip/Flop *is clear. 

In the absence of theECC Feature, this Parity Error 
Flip/Flop shall set during* Main Storage read references 
in which the total number of bits in the set state, including 
the parity bit, is even fnr either the left-most or 
right-most byte positions. 

In the presence of the ECC Feature, this" Parity Error 
Flip/Flop shall set during Mai^ Storage read references 
in which non-correctable data errors are detected by 
the ECC Feature. ; 

The Main Storage parity Error Flip/Flop shall not set 
during Main Storage references to "Out of Range" or "Out 
of Bounds" addresses but shall set independently of the 
Storage Parity Disable control described in 3.10.4.16. 

Once set, the Main Storage Parity Error Flip/Flop shall 
be cleared only by means of a System Reset or operation 
of the Processor Fault control described in 3.10.2.7. 
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3.10.4.5 CS Parity Error 

This control shall be an indicator only. 

This indicator shall display the state of th* r™*™i 
Storqop DjHtv v-**.~~ l'i • it?L J>cate ot the Control 

when the Contrnf IZ ^P/Flop. The indicator shall be on 
wnen tne Control Storage Paritv Error FlinVFlnn i « c«i- 
and a Off when the Control Storage Parit^Erro" ^^?^ is 

lach'oTthe S fonoXgf ritr *"" Flip ' F1 «* Sha » =« *>' 

a. When a Micro-command as contained in the Fu2 Register 
consists of an even number of bits in e t or 

any Processor State other than the Null Stile. 

b " rtrr$S% 1 °? g i tUdin 2 1 CheCk character ^ contained in 
*tl hff Re ^!* er reflects an even number of bits in 
any bit position column on a 256 word Page basis 
during Control Storage Read operations initialed 'from 

prope^'onlyK ^^^ *°** Cf0r C ° ntr01 St °™ge 

c When the output of the Address Table, whether referenced 
by Micro-command or by hardware Control StorLI Read 
operation, contains an even number of bits In^the set 

Inlepend^ sha11 ^t- 

aes d c?iLrin^?lo!4?16^ 0rage Parit7 DiSable C ° ntro1 



Once 
s 



? , s "» ^ Control Storage Parity Error Flip/Flop 
operation C b? a the p" 1 * 7 ^ means ° f a System Reset o? 
■3?10?2*7?- Processor Fault Control described in 

3.10.4.6. D.C. Fault 

This control shall, be an indicator only. 

wlthin n ?he a 7^n S p a11 bG on . when a ^ D.C. power supply 
wi thin the 7300 Processor is not within its associated 
allowable output range for normal operation. The 

persists/ Sha11 remain ° n fQr »* l0 ^ as such a condition 
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3.10.4.7 Overtemperature 

This control shall be an indicator only. 

This indicator shall be on as a result of either a 

^l° W %lJ ail ^ e or ^ overtemperature condition within 
the 7300 cabinet. These conditions shall result in an 
audible Alarm and in the event that they persist for 

approximately 60 seconds, a power-down sequence shall 
be initialized. See 3.10.2.10. 

3.10.4.8 Heads Extended 

This control shall be an indicator only. 

This indicator shall be on when the heads in one or 
more IFA attached Files fail to retract during a power- 
down sequence. This condition shall result in an audible 
Alarm and suspension of the power-down sequence as 
described in 3.10.2.10. 

3.10.4.9 Burst Check 

This control shall be an indicator only. 

This indicator shall be on when a Burst Check Error is 
detected during a Reset/Load sequence involving a 
File as the input device. 

Once detected, the Burst Check Error indicator shall remain 
on untiTa System Reset occurs , (a System Reset shall occur 
during the initialization of a Reset/Load sequence when the 
Console is not in Maintenance Mode. 

3.10.4.10 Channel 1 Data Check 

This control shall consist of an indicator only. 

This indicator shall display the state of the Channel 1 
Transmission Check Flip/Flop/ The indicator shall be 
on when the Transmission Check Flip/Flop is set and off 
when the Transmission Check Flip/Flop is clear. 

The Channel 1 Transmission Check Flip/Flop shall set when 
the I/O Channel detects a parity error on incoming data, 
i.e. a byte of data from an adapter in which the total 
number of bits in the set state, including the parity 
bit, is even. . . 

Once set, the Channel 1 Transmission Check Flip/Flop 
shall be cleared only under iMicro- command control or bv 
means of a System Reset. 
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Channel 1 shall be associated with Processor State 1 
and shall provide the corresponding Extended Register, 
Group III facilities as described by the appropriate 
document listed in 2.0. 

In the absence of Channel 1 this indicator shall be off. 

3.10.4.11 Channel 1 Control Check 

This control shall consist of an indicator only. 

This indicator shall display the state of the Channel 1, 
Control Check Flip/Flop. The indicator shall be on 
when the Control Check Flip/Flop is set and off when the 
Control Check Flip/Flop is clear. 

The Channel 1 Control Check Flip/Flop shall set when 
the I/O Channel detects concurrence of more than one 
Tag In Line (Address In, Service In, Data In and Status 
In; or Select In and Operational In) or concurrence 
of Command Out and Service Out. 

Once Set the Channel 1 Control Check Flip/Flop shall be 
cleared only under Micro-command control or by means 
of a System Reset, 

In the absence of Channel 1 this indicator shall be off. 

3.10.4.12 Channel 2 Data Check 

This control shall consist of an indicator only. 

This indicator shall provide a display for Channel 2, 
associated with Processor State 2, equivalent to the 
Channel 1 Data Check described in 3.10.4.10. 

3.10.4.13 Channel 2 Control Check 

This control shall be an indicator only. 

This indicator shall provide a display for Channel 2, 
associated with Processor State 2 , equivalent to the 
Channel 1 Control Check described in 3. 10 . 4. 11. 
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3.10.4.14 Select Even Parity, Byte 

This control shall be a push-on, push-off switch with 
an indicator. The indicator shall be on when the 
switch is enabled and depressed to the on position. 
The indicator shall be off when the switch is disabled 
or depressed to the off position. 

In the presence of the ECC Feature, this switch shall 
have no effect. 

In the absence of the ECC Feature, when enabled, and when 
depressed to the on position, this switch shall cause the 
parity bit associated with the left-nost 8 bits of data 
transmitted to Main Storage to be generated such that 
the total number of bits in the set state, including 
this parity bit, is even. Thus all Main Storage write 
references performed under these conditions shall result 
in Main Storage Parity Error detection during subsequent 
Main Storage read references at the affected Main 
Storage Addresses. 

When disabled or depressed to the off position, this 
switch shall have no effect. 

3.10.4.15 Select Even Parity, Byte 1 

This control shall be a push-on, push-off switch with an 
indicator. The indicator shall be on when the switch 
is enabled and depressed to the on position. The indicator 
shall be off when the switch is disabled or depressed to 
the off position. 

In the presence of the ECC Feature this switch shall 
have no effect. 

In the absence of the ECC Feature, when enabled, and 
when depressed to the on position, this switch shall 
cause the parity bit associated with the right -most 
8 bits of data transmitted to Main Storage to be generated 
such that the total number of bits in the set state, 
including this parity bit, is even. Thus, all Main 
Storage write references performed under these conditions 
shall result in Main Storage Parity Error detection during 
subsequent Main Storage read references at the affected 
Main Storage Addresses. 

When disabled or depressed to the off position, this 
switch shall have no effect. 
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3.10.4.16 Storage Parity Disable/Off 

This control shall be a 2-position toggle switch. 

When enabled and in the Storage Parity Disable (up) position 
this^switch shall disable the hardware trap sequences which 
would otherwise occur for Processor States^ through 7 in 
the event of Control Storage Parity Error detection (Control 
Storage Trap Address X028i 6 ) and Main Storage Parity Er?or 

^irswi^h ^^?^ 5 ' ^ 26 ^^/^ 1 " 655 X0li 16)' In addition, 
n+ilJ? ltC * sha1 *! dl l able Console stop operations which would 
Sli?^"2 e occ " r . ln the event of Control Storage or Main Storage 
Parity Error detection during read references on the part of 
the Console State. H 

This switch^ shall not affect the Main Storage and Control 
Storage Parity Error displays described in 3.10.4.4 and 
3. 10. 4. S respectively. 

When disabled or^in the Off (down) position, this switch 
shall have no effect. 

3.10.4.17 CS Disable/Off 

This control shall be a 2-position toggle switch. 

When enabled and in the CS Disable (up) position, this switch 
shall disable the output of Control Storage proper such that 
all read references shall result: in an output of 14 bits in 
the clear state. In addition, this switch shall enable a 
clock to the Pp Register during everv minor cycle. Finally 
this switch shall disable Control Storage Parity Error 
detection for Processor STates through 7 during read 
references to Control Storage proper. 

Wheiv disabled or in the Off (down) position, this switch 
shall have no effect. 

3.10.4.18 Instruction Repeat/Off 

This control shall be a 2-position toggle switch. 

When enabled and in the Instruction Repeat (up) position 
this switch shall alter thi execution of the HN'Il and RNI2 

^ C Ynn$ 0imnan ^ S vnnS h tJ J at Contro1 Storage Branch Addresses 
of X002 16 and X009 16 for these two Micro -commands , respectively , 
shall be converted to X000 la . Likewise, this switch shall 
alter the execution of the FZJ Micro -command to the extent 
that the Control Storage Branch Address of X009i 6 shall be 
converted to X000 16 . xo - . 

When disabled or in the Off (down) position, this switch 
shall have no effect. -«* . 
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3.10.4.19 Select CS Minimum/Off 

This control shall be a push-on, push-off switch with an 
indicator. The indicator shall be on when the switch ij 
enabled and depressed to the on position. The indicator shall 
be off wheu the switch is disabled or depressed to the off 
position. 

When enabled and in the Select CS Minimum Cup) position, 
this switch shall select Control Storage sizes of 4096 
words maximum for Control Storage proper and 256 words 
maximum for the Address Table. 

NOTE: Hardware control information relative to the sizes of 
Control Storage proper and the Address Table shall be 
effective only during Console Control Storage Read, 
Console Control Storage Write and Reset/Load operations, 

When disabled or depressed to the off position, this switch 
shall have no effect. 

3.10.4.20 Set D, Set Au, Set Bu 

These controls shall consist of 2 push-on, push-off switches 
with individual indicators. The left-hand switch shall be 
additionally designated "Set Au" and the right-hand switch 
shall be additionally designated "Set Bu M . For each of these 
switches, the indicator shall be on when the switches are 
enabled and the associated switch is depressed to the on 
position. 

a. When enabled and depressed to the on position, the Set 
Au switch shall result in the setting of the 16-Flip/ 
Flops comprising the Au Register during every minor 
cycle the switch remains in the enabled on position. 

b. When enabled and depressed to the on position, the Set 
Bu switch shall result in the setting of the . 16 Flip/ 
Flops comprising the Bu Register during every minor cycle 
the switch remains in the enabled on position. 

c. When both the Au and Bu switches are enabled and depressed 
to the on positions simultaneously, the 16 Flip/Flops 
comprising the D Register shall be set for every minor 
cycle these switches remain in the enabled on positions. 
Likewise, a carry shall be forced into the right-most 

bit position of the Adder. 

When disabled or depressed to the off position, these 
switches shall have no effect. 
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This control shall be a 7 decimal digit meter. 

This^meter shall provide the total accumulated time during 
Thi^ i° glC u P ?V er ha ? been a PP!ied to the 7300 Processor. 
S3 15f shall provide this reading in hundredths of hours 
and shall operate independently of Console Maintenance Mode . 

3.10.4.22 Voltmeter 

| ?4 S col }trol shall be a linear scale meter and shall operate 

| independently of Console Maintenance Mode. nan operate 

i^W™* 5 !^ 1 - P? ovi <!e Power supply voltage measurements 
a? scale cLtl lat i 0J l fT T I10minal values, with 01 deviation 
" sca center. Meter deviations to the left shall indicate 
low voltage magnitudes and deviation to the right shall 
indicate high voltage magnitudes regardless of the positive 

tL n v g ?r VG S h ? raCter ° f the ^Itages selected by means of 
the Voltage Select control described in 3.10.4.23. 

3.10.4.23 Voltage Select 

This control shall be rotary switch with 14 panel 
designated positions. In a clockwise direction the positions 
of this switch shall be designated OFF, +28, +24 +23 3 
+19.8, +11, +SA, + 5B, +5C, +3,-3, -5, -12 and OFF. " ' 

The numerically designated positions of this switch shall 
iHt 4. ^e.assocjated voltage for measurement by means of the 
Voltmeter described in 3.10.4.22. l * 

When in the Off position, this switch shall select a 0% 
reading at the Voltmeter. 

3.10.4.24 Logic A, Logic B, Main Storage Adjusts 

These controls shall consist of 3 ten-turn potentiometers. 
Each of these potentiometers shall be screw driver adjustable. 

These controls shall be designated from left to right, 
logic A" "Logic B", and "Main Storage" and shall provide 

3 e r™«nl u T - a P UStin ^< th , e as90cia ted voltages independently 
of Console Maintenance Mode. 
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3.10.4.25 Power Mode, Remote/Local 

This control shall be a 2-position toggle switch and shall 
operate independently of Console Maintenance Mode. 

In the Remote (up) position, this switch shall place the 
7300 Processor power system in Remote Control Mode. For 
a description of Remote Control Mode, see the appropriate 
document listed in 2.1. 

In the Local (down) position, this switch shall place the 
7300 Processor power system in Local Mode, under control 
of the Power On and Power Off switches described in 3.10.2.2 
and 3.10.2.3 respectively. 

The position of this switch shall not effect the operation 

of the Emergency Pull control described in 3.10.2.1. ' 

3.10.4.26 Executive Disable/Off 

This control shall be a 2-position toggle switch. 

When enabled and in the Executive Disable (ut>) position, 
this switch shall disable a set input to the' Busy Flip/Flop 
for Processor State 4 (Bit 04 of the B/A Register). The 
set input disabled by this switch shall occur for each 
increment of the RTC Register provided the additional 
enable described in 3.10.2.4 is satisfied. 

In the Off (down) position, this switch shall have no effect. 
3.10.4.2 7 Cycle Step/Off 

This control shall be a 2-position toggle switch. 

When enabled and in the Cycle Step (up) position, this 
switch shall enable a clear input to the appropriate Busy 
Flip/Flop in the B/A Register at the beginning of E4 
for each major cycle allocated to Processor States 
through 7. 

This clear input to each of the Busy Flip/Flcps shall be 
further conditioned on an individual basis by' the Stop/Step 
(up) position of the appropriate Processor Operation Mode 
control as described in 3.10.3.18. 

In the Off (down) position, this switch shall have no effect. 
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Communications Activity Display Group 

This Display Group shall consist nf o m * • ^ . ', 
arranged as 16 columns by 9 rows f ? atr J X ° £ lndica tors 
correspond to a CoZfticm^r^n f 1 / "^ sha11 
accomodated within^ffi 7* Process or A^ Ut V hich may be 
reserved within the fiiatHr f.! ?f n ' Although space is 
indication of Co^KaSonsIc" viSTE 1 ??-^ 0118 ^^els, 
only those Channels P^s^^^lZ^l^ ^^^e^lr 

3.10.5.1 Enable (EN) 

When on, the indicators within thi? ™„ .i, -. , . ,- I 

the associated Channel adapters a re JnaKi^ 11 i ndlcate th ^t 
££t xn the system Reset c^oop ?est Sode " **" therefore 

3.10.5.2 Ring Indicator (CE) 



NOTE : 



* receiving a ringing signal. 

Under normal System operation can, ck„ u u 
answered on the leading -edge of c !" s T .? ho ? ld b * 
Tnus the on -ondition %* S? - *? nn 8 ln g signal, 

imply eitherTmalf,mr?fn h - Se ? ndlca tors should 

or tha? Se JsJSfSd ?S„i n i^ e associat ed Channel 
associated Channel is not enabled. 



3.10.5.3 Off Hook (0H> 



Pulsing this signal). dl S*^ shall be generated by 
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3.10.5.4 Data Set Ready (CC) 

When on, the indicators within this row shall indicate 
that the associated Channel is connected to a Communication 
line and has completed the transmission of the answer tone. 

3.10.5.5 Secondary Received Line Signal Detector (SCF) 

When on, the indicators .within '-this row shall indicate 
that the associated Channel has properly received the 
Secondary Channel Line signal where applicable. 

NOTE: This signal shall be used to indicate circuit 
assurance status and thus, signal the interrupt 
condition. 

3.10.5.6- Received Line Signal Detector CCF) 

When on, the indicators within this row shall indicate 
that the associated Channel modem is receiving a signal 
which meets its suitability criteria for demodulation, 
and in the case of half duplex Channels, that the Line 
Adapter is in receive mode. 

3.10.5.7 Clear to Send (CB) 

When on, the indicators within this row shall indicate 
that the associated Channels are in a transmit condition. 

3.10.5.8 Transmitted Data (BA) 

When on, the indicators within this row shall indicate 
that the associated Channels are in the spacing condition, 
binary zero. 

When off, the indicators within this row shall indicate 
that the associated Channels are in the marking condition, 
binary one. 

3.10.5.9 Received Data (BB) 

When on, the indicators within this row shall indicate 
that the associated Channels are in the spacing condition, 
binary zero. 

When off, the indicators within this row shall indicate 
that the associated Channels are in the marking condition, 
binary one. 



NOTE : 



Depending on the Transmission Facility utilized by each 
Communications Channel, certain Status Indicators as 
described in 3.10.5.1 through 3.10.5.9 may not be applicable. 
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3.11 Reliability, Availability, Serviceability 

The design parameters described in 1 i in ,**+*. ' ■ *. 

&«3£r&&^&V "» ; d p«e ? ssor ? x.vs5s b $s. 
themF^oS^crtbM's^ri?' 1 " as required to achieve 

Console capabilities described in 3 in ? th™,,^ * in , 
as well as modular . packaging of the 7?nn £« g 3 ' 1 ?* 4 > 
shall contribute sufficient serviceabi??tv °£ eSS °r e f ements - 
as required to achieve S^OT?^! ^r^in^ 1 ?? 1 ? 
provided such hardware characteristic ««i 3.11.2, 
^ean S/ f exerciser, fau^d^ 

procedures , including software/firmware routines? 
3.11/1 MTBF 

The mean time between failure goal for th*' rpn „■«,.+',■« 

^sssr 1 ^ 1 be 4.«oS 1 iisj.%?jy o 2s n - o£ - ■.-..■. 

3.11.2 MTTR 

I^Y^ur"™ 6 t0 TePair g ° aI f ° r the 7300 Processor shall 

3.12 Mechanical 

Maximum weight shall be 1350 lbs. 

3.13 Environmental 

IxcepUon? X ' 73 °° 5ha11 C ^ fora ^ 882020 with the following 

Acoustical Noise; Noise shall not exceed 35 db. 

3.14 Power System 

The^ 7300 Processor power system shall conform tn fiasco 
with input voltages of 208/230V, 50 or 60 £™ ° 59 
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4.0 QUALITY ASSURANCE PROVISIONS 

TTiis section establishes requirements and procedures 

S rel?abm?v Pr0dUCe * PT ° dUCt Wi th ">axi mum performance 



ty 
4.1 Components 



«n^r„,Ttf- °i this section, components shall be 
pSrHcS *° delude all piece parts from which the 
Processor is constructed. 

«imrSn? P !} tS - Sha11 be doctune nted and controlled to a 
sufficient degree to assure proper form, fit, and function, 

reTiaMU?v Wh L C H !fc^ ficantly affect Performance and 
f? 1 ^^ r\ W ^ C t are Purchased by Memorex for use 
hLe been de^4^5 ^ g^cured .only from sources which 
Engineering * acce P table *Y Component 




3^k ^ G f bal * be constructed and inspected in accordance 
rLc/ n . appllCable en gi^ring drawings and specifications 
Construction processes and techniques shall be such that no* 
damage or subsequent degradation Results to any component? 

43 ^r 1 ?!,^ f!? i F ment % eaCh machine sha11 be operated for 

?li t ° h °" rS Cpwer-on time) under the approved Final 
System Inspection procedure. This inspection shall verify 
all mechanical anelectrical operations of ?he machinl * 
The machine shall be powered by an A-C input which is 
equivalent to the destination requirements. During this 
inspection, each machine shall be exercised with appropriate 

?ev^T ar the ,n?r nStrate * W ^ th the hi ^ hest PossiSle^onfldlnce 
configuration execution required by the particular 

4.4 Qualification Testing 

A complete qualification test in accord with 882038 shall be 
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5.0 PREPARATION FOR DELIVERY 

Shipment of the machine shall require separation of the 
Console Table from the Main Cabinet. Disconnected wiring 
shall be clearly labeled to facilitate rapid reconnection 
in the field. ,' 



d 



All doors and removable panels shall be securely fastene 
shut by tape or- Strapping. Particular care shall be 
taken not to scratch or mar painted surfaces, or to 
bend any sheet metal. No straps shall be permitted to 
cross the console ? panel to prevent damage to the controls. 

Standard shipment shall be by electronic padded van, and 
packaging shall; be designed for optimum protection under 
this mode o£ transportation. Special crating shall be 
designed to meet the requirements for air shipment and 
for alternate methods of surface shipment. 

Prior to packirig r Quality Assurance shall verify that all 
required inspection has been performed. An inspector shall 
check during packaging to insure that approved packing 
specifications are followed and that external marking 
of the packages is correct and legible. The inspector 
shall check the units on the van to insure that adequate 
tie downs and blocking are used, and shall only release 
the shipment when all requirements are met. 
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6.0 



NOTES 

With respect to the 7300 Processor the following terms 
have been used inter- changeably: 

Console Address Register* M Register 

Console Data Register - H Register 

Logical One - "1% high, set. 

Logical zero - "0", low, clear 

Read Instr - RNI (Read Next Instruction) 

Read Data - ROP (Read Operand) 

Reset - Clear 

Reset/Load - Deads tart 

Run - Go, (Processor States through 7) 

Selectable Register features - Register Option 

Store Data - STO {Store Operand) 

System Control Panfci ...» Console 

System Reset - Master Clear 
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GROUP I 



GROUP II 



GROUP III 



FIGURE 3: 
REGISTER FILE ORGANIZATION (HEXADECIMAL NOTATION) 
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FIGURE 7: EXTENDED REGJSTER FILE, GROUP III SIGNAL TIMINC 



Wmm 400*34 



»™'Il«i»«,K m ,„ l , n . fflmil , !1B?([rW(lHi> 



f 



Eq^m^G^ ENGINEERING SPECIFICATION 



Primary Data 
Source Lines 



Primary Data 
Strobe 



PRIMARY LOADER DATA TIMING 






pi — *i — t m fnn 



Jf*— i 



ti= 50 nsec minimum 
t 2 = SO nsec minimum 
£3 =1 usee minimum 



88200C 



SSfcMt 



176 



l 



ALTERNATE LOADER DATA TIMING . 
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FIGURE 9: MICRO -COMMAND CHARACTERISTICS 
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FIGURE 9: (CONTINUED) MICRO -COMMAND CHARACTERISTICS 

NOTE: Minor cycle minimums and maximums do not account for 
special minor cycles of E0', E0", E8 and E9. 



Fwm 400%-tA 



■■••■''■•^■waaniinMvwHwrfw'winMnHui^^ 






( V 



IAHP /lMfl\ ^_ RAm»-T 



i"P::AKE^. {_#%& 






DDDD 




PrtiMAfty 



§£F e S^ 



FIGURE 10: 7300 CONSOi.E- OPERATOR CROUP 
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FIGURE II: 7300 CCN'SOJE- PROGRAM 3*0':? 
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FIGURE 12: 7300 CONSOLE- ■ MAINTENANCE CROUP 
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FIGURE 13;. 7200 CONSOLE COMMUNICATIONS ACTIVITY 
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FIGURE IS: 



7300 PROCESSOR CABINET 
DIMENSIONS 
(TOP VIEW) 
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FIGURE 16 :■- 7500 PROCESSOR CA3INET DIMENSIONS 
(LEFT SIDE VIEW) 
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FIGURE 17: 



7300 PROCESSOR CABINET: CONCEPT 
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